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(57) Abstract: Described is a method for identification, isolation and production of hyperimmune serum-reactive antigens from a 
specific pathogen, a tumor, an allergen or a tissue or host prone to autoimmunity, said antigens being suited for use in a vaccine for a 
given type of animal or for humans, which is characterized by the following steps: - providing an antibody preparation from a plasma 
pool of said given type of animal or from a human plasma pool or individual sera with antibodies against said specific pathogen, 
jj^ tumor, allergen or tissue or host prone to auto-immunity, - providing at least one expression library of said specific pathogen, tumor, 
^ allergen or tissue or host prone to auto-immunity, - screening said at least one expression library with said antibody preparation, - 
^ identifying antigens which bind in said screening to antibodies in said antibody preparation, - screening the identified antigens with 
^ individual antibody preparations from individual sera from individuals with antibodies against said specific pathogen, tumor, allergen 
or tissue or host prone to auto-immunity, - identifying the hyperimmune serum-reactive antigen portion of said identified antigens and 
^ which hyperimmune serum-reactive antigens bind to a relevant portion of said individual antibody preparations from said individual 
^ sera and - optionally isolating said hyperimmune serum-reactive antigens and producing said hyperimmune serum-reactive antigens 
^ by chemical or recombinant methods. 
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A method for identification, isolation and production of antigens 
to a specific pathogen 

The invention relates to a method for identification, isolation 
and production of antigens to a specific pathogen as well as new 
antigens suitable for use in a vaccine for a given type of animal 
or for h\imans . 

Vaccines can save more lives (and resources) than any other medi- 
cal intervention. Owing to world-wide vaccination programmes the 
incidence of many fatal diseases has been decreased drastically. 
Although this notion is valid for a whole panel of diseases, e.g. 
diphtheria, pertussis, measles and tetanus, there are no effec- 
tive vaccines for numerous infectious disease including most vi- 
ral infections, such as HIV, HCV, CMV and many others. There are 
also no effective vaccines for other diseases, infectious or non- 
infectious, claiming the lifes of millions of patients per year 
including malaria or cancer. In addition, the rapid emergence of 
antibiotic-resistant bacteria and microorganisms calls for alter-, 
native treatments with vaccines being a logical choice. Finally, / 
the great need for vaccines is also illustrated by the fact that 
infectious diseases, rather than cardiovascular disorders or can- 
cer or injuries remain the largest cause of death and disability 
in the world. 

Several established vaccines consist of live attenuated organisms 
where the risk of reversion to the virulent wild-type strain 
exists . In particular in immunocompromised hosts this can be a 
live threatening scenario. Alternatively, vaccines are administe- 
red as a combination of pathogen-derived antigens together with 
compounds that induce or enhance immune responses against these 
antigens {these compounds are commonly termed adjuvant) , since 
these stibunit vaccines on their own are generally not effective. 

Whilst there is no doubt that the above vaccines are valuable 
medical treatments, there is the disadvantage that, due to their 
complexity, severe side effects can be evoked, e.g. to antigens 
that are contained in the. vaccine that display cross-reactivity 
with molecules expressed by cells of vaccinated individuals. In 
addition, existing requirements from regulatory authorities, e.g. 
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the world Health Organization (WHO) , the Pood and Drug Admin- 
istration (FDA), and their European coiinterparts , for exact 
specification of vaccine coiaposition and mechanisms of induction 
of immunity, are difficult to meet. 

Some widely used vaccines are whole cell-vaccines (attenuated 
bacteria or viruses (e.g. Bacille Calmette-Guerin (BCG) (tubercu- 
losis), Me9.sles, Mumps, Rubella, Oral Polio Vaccine (Sabin) , 
killed bacteria or viruses (e.g. Pertussis, inactivated polio 
vaccine (Salk)), subunit- vaccines (e.g. Toxoid (Diphtheria, Teta- 
nus)), Capsular polysaccharide (H. influenzae type B) , Yeast re- 
combinant subunit (Hepatitis B surface protein) . 

A vaccine can contain a whole variety of different antigens. Ex- 
amples of antigens are whole-killed organisms such as inactivated 
viruses or bacteria, fungi, protozoa or even cancer cells. Anti- 
gens may also consist of subfractions of these organisms /tissues, 
of proteins, or, in their most simple form, of peptides. Antigens 
can also be recognized by the immune system in form of glycosy- 
lated proteins or peptides' and may also be or contain polysaccha- 
rides or lipids. Short peptides can be used since for example, 
cytotoxic T-cells (CTL) recognize antigens in form of short usu- 
ally 8-11 amino acids long peptides in conjunction with major 
histocompatibility complex (MHC) . B-cells can recognize linear 
epitopes as short as 4-5 amino acids, as well as three dimen- 
sional structures (conformational epitopes) . In order to obtain 
sustained, antigen-specific immune responses, adjuvants need to 
trigger immune cascades that involve all cells of the immune sys- 
tem necessary. Primarily, adjuvants are acting, but are not re- 
stricted in their mode of action, on so-called antigen presenting 
cells (APCs) . These cells usually first encounter the antigen (s) 
followed by presentation of processed or unmodified antigen to 
immune effector cells. Intermediate cell types may also be in- 
volved. Only effector cells with the appropriate specificity are 
activated in a productive immxine response. The adjuvant may also 
locally retain antigens and co-injected other factors. In addi- 
tion the adjuvant may act as a chemoattractant for other immime 
cells or may act locally and/ or systemically as a stimulating 
agent for the immune system. 
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Antigen presenting cells belong to the innate iiramine system, 
which has evolved as a first line host defence that limits infec- 
tion early after escposure to microorganisms. Cells of the innate 
immune system recognize patterns or relatively non-specific 
structures expressed on their targets rather than more sophisti- 
cated, specific structures which are recognized by the adaptive 
immune system. Examples of cells of the innate immune system are 
macrophages and dendritic cells but also granulocytes (e.g. neu- 
trophiles) , natural killer cells and others. By contrast* cells 
of the adaptive immune system recognize specific, antigenic 
structures, including peptides, in the case of T-cells and pep- 
tides as well as three-dimensional structures in the case of B- 
cells. The adaptive immune system is much more specific and so- 
phisticated than the innate immune system and improves upon re- 
peated exposure to a given pathogen/antigen. Phylogenetically, T 
the innate immune system is much older and can be found already 
in very primitive organisms. Nevertheless, the innate immune sys- 
tem is critical during the initial phase of antigenic exposure 
since, in addition to containing pathogens, cells of the innate 
immxine system, i.e. APCs, prime cells of the adaptive immune sys- 
tem and thus trigger specific immune responses leading to clear- 
ance of the intruders. In sum, cells of the innate immune system 
and in particular APCs play a critical role during the induction 
phase of immune responses by a) containing infections by means of 
a primitive pattern recognition system and b) priming cells of 
the adaptive immune system leading to specific imm.une responses 
and memory resulting in clearance of intruding pathogens or of 
other targets. These mechanisms may also be important to clear or 
contain ttimor cells. 

The antigens used for such vaccines have often been selected by 
chance or by easiness of availability. There is a demand to iden- 
tify efficient antigens for a given pathogen or - preferably - an 
almost complete set of all antigens of a given pathogen which are 
practically (clinically) relevant. Such antigens may be preferred 
antigen candidates in a vaccine. 

It is' therefore an object of the present invention to comply with 
these demands and to provide a method with which such antigens 
may be provided and with which a practically complete set of an- 
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tigens of e.g. a given pathogen may be identified with a given 
seinna as antibody source. Such a method should also be suitable 
for rapidly changing pathogens which evolve a fast resistance 
against common drugs or vaccines. The method should also be ap- 
plicable to identify and isolate tumor antigens, allergens, auto- 
immune antigens . 

Therefore, the present invention provides a method for identifi- 
cation, isolation and production of hyperimmune serum-reactive ' 
antigens from a specific pathogen, a tumor, an allergen or a tis- 
sue or host prone to auto-immimity, especially from a specific 
pathogen, said antigens being suited for use in a vaccine for a 
given type of animal or for humans, said method being character- 
ized by the following steps : 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, a tumor, 
an allergen or a tissue or host prone to auto-immunity, 
♦providing at least one expression library of said specific 
pathogeny a tumor, an allergen or a tissue or host prone to 
auto- immuni ty , 

♦screening said at least one escpression library with said anti- 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto- immunity, 

♦identifying the hyperimmune Serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦ optionally isolating said hyperimmune Serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods. 

This method is also suitable in general for identifying a practi- 
cally complete set of hyperimmune serum-reactive antigens of a 
specific pathogen with given sera as antibody sources, if at 
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least three different expression libraries are screened in a 
pathogen/antigen identification programme using the method ac- 
cording to the present invention. The present invention therefore 
also relates to a method for identification, isolation and pro- 
duction of a practically complete set of hyperimmune serum-reac- 
tive antigens of a specific pathogen, said antigens being suited 
for use in a vaccine for a given type of animal or for humans, 
which is characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of 
said specific pathogen, 

♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperimmune serum-reactive antigen portion of 
said identified antigens which hyperimmune semm-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 
once, 

♦comparing the identified hyperimmune serum- reactive antigens 
identified in the repeated screening and identification steps 
with the identified hyperimmune serum-reactive antigens identi- 
fied in the initial screening and identification steps, 
♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 
steps only, until less than 5 % of the hyperimmune serum-reac-,--, 
tive antigens are identified in a further repeating step only 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
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chemical or recombinant methods . 

The method according to the. present invention mainly consists of 
three essential parts, namely 1. identifying hyperimmme serum 
sources containing specific antibodies against a given pathogen, 
2 . screening of suitable expression libraries with a suitable an- 
tibody preparation wherein candidate antigens (or antigenic frag- 
ments of such antigens) are selected, and - 3. in a second 
screening round, wherein the hyperimmune sertim-reactive antigens 
are identified by their ability to bind to a relevant portion of 
individual antibody preparations from individual sera in order to 
show that these antigens are practically relevant and not only 
hyperimmune serum-reactive, but also widely immunogenic (i.e. 
that a lot of individual sera react with a given antigen) . With 
the present method it is possible to provide a set of antigens of 
a given pathogen which is practically complete with respect to 
the chosen pathogen and the chosen serum. Therefore, a bias with 
respect to "wrong" antigen candidates or an incoitcplete set of an- 
tigens of a given pathogen is excluded by the present method. 

Completeness of the antigen set of a given pathogen within the 
meaning of the present invention is, of course, dependent on the 
completeness of the expression libraries used in the present 
method and on the quality and size of serum collections (nximber 
of individual plasmas/sera) tested , both with respect .to repre- 
sentability of the library and usefulness of the e3<pression sys- 
tem. Therefore, preferred embodiments of the present method are 
characterized in that at least one of said expression libraries . 
is selected from a ribosomal display library, a bacterial surface 
library and a proteome. 

A serum collection used in the present invention should be tested 
against a panel of known antigenic compounds of a given pathogen, 
such as polysaccharide, lipid and proteinaceous components of the 
cell wall, cell membranes and cytoplasma, as well as secreted 
products. Preferably, three distinct seanjm collections are used: 
1. With very stable antibody repertoire: normal adults, clini- 
cally healthy people, who overcome previous encounters or cur- 
rently carriers of e.g. a given pathogen without acute disease 
and symptoms, 2. With antibodies induced acutally by the presence 
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of the pathogenic organism: patients with acute disease with dif- 
ferent manifestations (e.g. S. aureus sepsis or wound infection, 
etc), 3.. With no specific antibodies at all (as negative con- 
trols) : 5-8 months old babies who lost the maternally transmitted 
immunoglobulins 5-6 months after birth. Sera have to react with 
multiple pathogen-specific antigens in order to consider hyperim- 
mune for a given pathogen (bacteria, fungus, worm or otherwise), 
and for that relevant in the screening method according to the 
present invention. 

In the antigen identification programme for identifying a com- 
plete set of antigens according to the present invention, it is 
preferred that said at least three different expression libraries 
are at least a ribosomal display library, a bacterial surface li- 
brary and a proteome. It has been observed that although all ex- . 
pression libraries may be complete, using only one or two 
expression libraries in an antigen identification programme will 
not lead to a complete set of antigens due to preferential ex- 
pression properties of each of the different expression librar- 
ies. While it is therefore possible to obtain hyperimmxme serum- 
reactive antigens by using only one or two different expression 
libraries, this might in many cases not finally result in the 
identification of a complete set of hyperimmune serum- reactive 
antigens. Of course, the term "complete" according to the present 
invention does not indicate a theoretical maximum but is indeed a 
practical completeness, i.e. that at least 95% of the practically 
relevant antigens or antigenic determinants have been identified 
of a given pathogen. The practical relevance is thereby defined 
by the occurrence of antibodies against given antigens in the pa- 
tient population. 

According to the present invention also serum pools or plasma 
fractions or other pooled antibody containing body fluids are 
"plasma pools " . 

An expression library as used in the present invention should at 
least allow expression of all potential antigens, e.g. all sur- 
face proteins of a given pathogen. With the expression libraries 
according to the present invention, at least one set of potential 
antigens of a given pathogen is provided, this set being prefera- 
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bly the complete theoretical complement of (poly-) peptides en- 
coded by the pathogen's genome (i.e. genomic libraries as de- 
scribed in Example 2) and expressed either in a recombinant host 
(see Example 3) or in vitro (see Example 4) . This set of poten- 
tial antigens can also be a protein preparation, in the case of 
extracellular pathogens preferably a protein preparation contain- 
ing surface proteins of said pathogen obtained from said pathogen 
grown under defined physiological conditions (see Example 5) . 
liftiile the genomic approach has the potential to contain the com- 
plete set of antigens, the latter one has the advantage to con- 
tain the proteins in their naturally state i.e. including for 
instance post-translational modifications or processed foarms of 
these proteins, not obvious from the DNA sequence. These or any 
other sets of poteiitial antigens from a pathogen, a. tumor, an al- 
lergen or a tissue or host prone to auto- immunity are hereafter 
referred to as "expression library". Expression libraries of very 
different kinds may be applied in the course of the present in- 
vention. Suitable examples are given in e.g. Ausubel et al., 
1994. Especially preferred are expression libraries r^resenting 
a display of the genetic set of a pathogen in recombinant form 
such as in vitro translation techniques, e.g. ribosomal display, 
or prokaryotic expression systems, e.g. bacterial surface expres- 
sion libraries or which resemble specific physiological expres- 
sion states of a given pathogen in a given physiological state, 
such as a proteome. 

Ribosome display is an established method in recombinant DNA 
technology, which is applicable for each specific pathogen for 
the sake of the present invention (Schaffitzel etal, 1999). Bac- 
terial surface display libraries will be represented by a recom- 
binant library of a bacterial host displaying a (total) set of 
expressed peptide sequences of a given pathogen on e.g. a se- 
lected outer membrane protein at the bacterial host membrane 
(Georgiou et al . , 1997). Apart from displaying peptide or protein 
sequences in an outer membrane protein, other bacterial display 
techniques, such as bacteriophage display technologies and ex- 
pression via exported proteins are also preferred as bacterial 
surface expression library ( Forrer et al,, 1999; Rodi and 
Makowski, 1993; Georgiou et al., 1997). 
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The antigen preparation for the first round of screening in the 
method according to the present invention may be derived from any 
source containing antibodies to a given pathogen. Preferably, if 
a plasma pool is used as a source for the antibody preparation, a 
human plasma pool is selected which comprises donors which had 
experienced or are experiencing an infection with the given 
pathogen. Although such a selection of plasma or plasma pools is 
in principle standard technology in for example the production of 
hyperimmunoglobulin preparations, it was surprising that such 
technologies have these effects as especially shown for the pre- 
ferred embodiments of the present invention. 

Preferably the esqjression libraries are genomic expression li- 
braries of a given pathogen, or alternatively m-RNA, libraries. 
It is preferred that these genomic or m-RNA libraries are com- 
plete genomic or m-RNA expression libraries which means that they 
contain at least once all possible proteins, peptides or peptide 
fragments of the given pathogen are expressable. Preferably the 
genomic escpression libraries exhibit a redundancy of at least 2x,. 
more preferred at least 5x, especially at least lOx. 

Preferably, the method according to the present invention com- 
prises screening at least a ribosomal display library, a bacte- 
rial surface display library and a proteome with the antibody 
preparation and identifying antigens which bind in at least two, 
preferably which bind to all, of said screenings to antibodies in 
said antibody preparation. Such antigens may then be regarded ex- 
tremely suited as hyper immxinogenic antigens regardless of their 
way of expression. Preferably' the at least two screenings should 
at least contain the proteome, since the proteome always repre- 
sents the antigens as naturally expressed proteins including 
pos t- trans lational modifications, processing, etc. which are not 
obvious from the DNA sequence. 

The method according to the present invention may be applied to 
any given pathogen. Therefore, preferred pathogens are selected 
from the group of bacterial, viral, fimgal and protozoan patho- 
gens. The method according to the present invention is also ap- 
plicable to cancer, i.e. for the identification of ttimor- 
associated antigens, and for the identification of allergens or 



wo 02/059148 



- 11 - 



PCT/EP02/00546 



pathogen, even in a state where this pathogen is effectively de- 
feated. It has been discovered within the course of the present 
invention, especially during performance of the S. aureus example 

that only 1-2% of the antibody repertoire of a patient having 
high titers against S. aureus are indeed antibodies directed 
against S. aureus. Moreover, over 70% of this specific 1% portion 
is directed against non-protein antigens, such as teichoic acid, 
so that only a total of 0.1% or less of the antibodies are di- 
rected to proteinaceous antigens. 

One of the advantages of using recombinant e:!q)ression libraries, 
especially ribsome display libraries and bacterial surface dis- 
play libraries, is that the identified hyperiinmune serum-reactive 
antigens may be instantly produced by expression of the coding 
sequences of the screened and selected clones expressing" the 
hyperimmune serum-reactive antigens without further recombinant 
DNA technology or cloning steps necessary. 

The hyperimmune serum-reactive antigens obtainable by the method 
according to the present invention may therefore be immediately 
finished to a pharmaceutical preparation, preferably by addition 
of a pharmaceutically acceptable carrier and/ or excipient, imme- 
diately after its production {in the course of the second selec- 
tion step), e.g. by expression from the expression librairy 
platform. 

Preferably, the pharmaceutical preparation containing the 
hyperiinmune serum-reactive antigen is a vaccine for preventing or 
treating an infection with the specific pathogen for which the 
antigens have been selected. 

The pharmaceutical preparation may contain any suitable auxiliary 
substances, such as buffer substances, stabilisers or further ac- 
tive ingredients, especially ingredients known in connection of 
vaccine production. 

A preferable carrier/or excipient for the hyperimmune serum-reac- 
tive antigens according to the present invention is a immu- 
nostimulatory compoimd for further stimulating the immune 
response to the given hyperimmune serum-reactive antigen. Pref- 
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ereibly the iramunostimulatory compound in the pharmaceutical 
preparation according to the present invention is selected from 
the group of polycationic substances, especially polycationic 
peptides, iramunostimulatory deoxynucleotides , alumn, Freund's 
complete adjuvans, Freund's. incomplete adjuvans, neuroactive com- 
poimds, especially human growth hormone, or combinations thereof. 

The polycationic compound (s) to be used according to the present 
invention may be any polycationic compound which shows the char- 
acteristic effects according to the WO 97/30721. Preferred poly- 
cationic compounds are selected from basic polypeptides, organic 
polycations, basic polyamino acids or mixtures thereof. These 
polyamino acids should have a chain length of at least 4 amino 
acid residues (see: Tuftsin as described in Goldman et al. 
(1983)). Especially preferred are substances like polylysine, 
polyarginine and polypeptides containing more than 20%, espe- 
cially more than 50% of basic amino acids in a range of more than 
8, especially more than 20, amino acid residues or mixtures 
thereof. Other preferred polycations and their pharmaceutical 
contpositons are described in WO 97/30721 (e.g. polyethyleneimine) 
and WO 99/38528. Preferably these polypeptides contain between 20 
and 500 amino acid, residues, especially between 30 and 200 resi- 
dues . 

These polycationic compounds may be produced chemically or recom- 
binantly or may be derived from natural sources. 

Cationic (poly) peptides may also be anti- microbial with proper- 
ties as reviewed in Ganz et al, 1999; Hancock, 1999. These 
(poly ) peptides may be of prokaryotic or animal or plant origin, or 
may be produced chemically or recombinantly (Andreu et al . , 1998; 
Ganz et al., 1999; Simmaco et al., 1998). Peptides may also be- 
long to the class of defensins (Ganz, 1999; Ganz et al., 1999). 
Sequences of such peptides can be, for example, be found in the 
Autimicrobial Sequences Database under the following internet ad- 
dress: 

httn; //www. bbcm.univ.trieste.it/~tossi/nag2 .html 

Such host defence peptides or defensives are also a preferred 
form of the polycationic polymer according to the present inven- 
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tion. Generally, a compoxind allowing as an end product activation 
(or down-regulation) of the adaptive immune system, preferably 
mediated by APCs {including dendritic cells) is used as polycati- 

onic polymer. 

Especially preferred for use as polycationic substance in the 
present invention are cathelicidin derived antimicrobial peptides 
or derivatives thereof (International patent application 
PCT/EPOl/09529, incorporated herein by reference), especially an- 
timicrobial peptides derived from mammal cathelicidin, preferably 
from hioman, bovine or mouse. 

Polycationic compounds derived from natural sources include HIV- 
REV or HIV-TAT (derived cationic peptides, antennapedia peptides, 
chitosan or other derivatives of chitin) or other peptides de- 
rived from these peptides or proteins by biochemical or recombi- 
nant production. Other preferred polycationic compounds are 
cathelin or related or derived substances from cathelin. For ex- 
ample, mouse cathelin is a peptide which has the amino acid se- 
quence NHj-RLAGLIi^KGGEKIGEKIiKKIGOKIKNFFQKLVPQPE-COOH. Related or 
derived cathelin substances contain the whole or parts of the 
cathelin sequence with at least 15-20 amino acid residues. Deri- 
vations may include the substitution or modification of the natu- 
ral amino acids by amino acids which are not among the 20 
standard amino acids. Moreover, further cationic- residues may be 
introduced into such cathelin molecules. These cathelin molecules 
are preferred to be combined with the antigen. These cathelin 
molecules surprisingly have turned out to be also effective as an 
adjuvant for a antigen without the addition of further adjuvants. 
It is therefore possible to use such cathelin molecules as effi- 
cient adjuvants in vaccine formulations with or without further 
immunactivating substances. 

Another preferred polycationic substance to be used according to 
the present invention is a synthetic peptide containing at least 
2 KLK-motifs separated by a linker of 3 to 7 hydrophobic amino 
acids (International patent application PCT/EPOl/12041, incorpo- 
rated herein by reference) . 

Immunostimulatory deoxynucleotides are e.g. neutral or artificial 
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CpG containing DNA, short stretches of DNA derived- from non- ver- 
tebrates or in form of short oligonucleotides (ODNs) containing 
non-methylated cytosine-guanine di-nucleotides (CpG) in a certain 
base context (e.g. Krieg et al., 1995) but also inosine contain- 
ing ODNs (I-ODNs) as described in WO 01/93905. 

Neuroactive compounds, e.g. combined with polycationic substances 
are described in WO 01/24822. 

According to a preferred embodiment the individual antibody 
preparation for the second round of screening are derived from 
patients with have suffered from an acute infection with the 
given pathogen, especially from patients who show an antibody 
titer to the given pathogen above a certain minimum level, for 
example an antibody titer being higher than 80 percentile, pref- 
erably higher than 90 percentile, especially higher than 95 per- 
centile of the human (patient or carrier) sera tested. Using such 
high titer individual antibody preparations in the second screen- 
ing round allows a very selective identification of the hyperim- 
mune serum-reactive antigens to the given pathogen. 

It is important that the second screening with the individual an- 
tibody preparations (which may also, be the selected serum) allows 
a selective identification of the hyperimmune seriam-reactive an- 
tigens from all the promising candidates from the first round. 
Therefore, preferably at least 10 individual antibody prepara- 
tions (i.e. antibody preparations (e.g. sera) from at least 10 
different individuals having suffered from an infection to the 
chosen pathogen) should be used in identifying these antigens in 
the second screening round. Of course, it is possible to use also 
less than 10 individual preparations, however, selectivity of the 
step may not be optimal with a low number of individual antibody 
preparations. On the other hand, if a given hyperimmione serum-re- 
active antigen (or an antigenic fragment thereof) is recognized 
in at least 10 individual antibody preparations, preferably at 
least 30, especially at least 50 individual antibody prepara- 
tions, identification of hyperimmxane serum-reactive antigen is 
also selective enough for a proper identification. Hyperimmune 
serum-reactivity may of course be tested with as many individual 
preparations as possible (e.g. with more than 100 or even with 
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more than 1000) . 

Therefore, the relevant portion of the hyperimmune serum-reactive 
antibody preparation according to the method of the present in- 
vention should preferably be at least 10, more preferred at least 
30, especially at least 50 individual antibody preparations. Al- 
ternatively (or in combination) hyperimmune serum-reactive anti- 
gen may preferably be also identified with at least 20%, 
preferably at least 30%, especially at least 40% of all individ- 
Tial antibody preparations used in the second screening round. 

According to a preferred embodiment of the present invention, the 
sera from which the individual antibody preparations for the sec- 
ond round of screening are prepared (or which are used as anti- 
body preparations) , are selected by their titer against the 
specific pathogen (e.g. against a preparation of this pathogen, 
such as a lysate, cell wall components and r:ecombinant proteins) . 
Preferably, some are selected with a total IgA titer above 4000 
U, especially above 6000 U, and/or an IgG titer above 10 000 U, 
especially above 12 000 U (U = xrnits, calculated iErom the OD^^^^ 
reading at a given dilution) when whole organism (total lysate or 
whole cells) is used as antigen in ELISA. Individual proteins 
with ig titers of above 800-1000 U are specifically preferred for 
selecting the hyperimmune serum-reactive antigens according to 
the present invention only for total titer. The statement for in- 
dividual proteins can be derived from Fig. 9. 

According to the demonstration example which is also a preferred 
embodiment of the- present invention the given pathogen is a 
Staphylococcus pathogen, especially Staphylococcus aureus and 

Staphylococcus epidermidis . Staphylococci are opportunistic 
pathogens which can cause illnesses which range from minor infec- 
tions to life threatening diseases. Of the large number of 
Staphylococci at least 3 are commonly associated with hiiman dis- 
ease: S. aureus, S. epidermidis and rarely S. saprophyticus 
(Crossley and Archer, 1997) . S. aureus has been used within the 
course of the present invention as an illustrative example of the 
way the present invention functions. Besides that, it is also an 
important organism with respect to its severe pathogenic invpacts 
on humans. Staphylococcal infections are imposing an increasing 
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threat in hospitals worldwide. The appearance and disease causing 
capacity of Staphylococci are related to the wide-spread use of 
antibiotics which induced and continue to induce multi-drug re- 
sistance. For that reason medical treatment against Staphylococ- 
cal infections cannot rely only on antibiotics anymore. 
Therefore, a tactic change in the treatment of these diseases is 
desperately needed which aims to prevent infections. Inducing 
high affinity antibodies of the opsonic and neutralizing type by 
vaccination helps the innate immune system to eliminate bacteria 
and toxins. This makes the method according to the present inven- 
tion an optimal tool for the identification of staphylococcal an- 
tigenic proteins. 

Every human being is colonized with S.- epidermidis. The normal 

habitats of S. epidermidis are the skin and the mucous membrane. 
The major habitats of the most pathogenic species, S. aureus, are 
the anterior nares and perineum. Some individuals become perma- 
nent S. aureus carriers, often with the same strain. The carrier 
stage is clinically relevant because carriers undergoing surgery 
have more infections than noncarriers. Generally, the established 
flora of the nose prevents acquisition of new strains. However, 
colonization with other strains may occur when antibiotic treat- 
ment is given that leads to elimination of the susceptible car- 
rier strain. Because this situation occurs in the hospitals, 
patients may become colonized with resistant nosocomial Staphylo- 
cocci . These bacteria have an innate adaptability which is com- 
plemented by the widespread and sometimes inappropriate use of 
antimicrobial agents. Therefore hospitals provide a fertile envi- 
ronment for drug resistance to develop (close contact among sick 
patients, extensive use of antimicrobials, nosocomial infec- 
tions) . Both S. aureus and S. epidermidis have become resistant 
to many commonly used antibiotics, most importantly to methicil- 
lin (MRSA) and vancomycin (VISA) . Drug resistance is an increas- 
ingly important public health concern, and soon many infections 
caused by staphylococci may be untreatable by antibiotics. In ad- 
dition to its adverse effect on public health, antimicrobial re- 
sistance contributes to higher health care costs, since treating 
resistant infections often requires the use of more toxic and 
more expensive drugs, and can result in longer hospital stays for 
infected patients.. 
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Moreover, even with the help of effective antibiotics, the most 
serious staphylococcal infections have 30-50 % mortality. • 

Staphylococci become potentially pathogenic as soon as the natu- 
ral balance between microorganisms and the immune system gets 
disturbed, when natural barriers (skin, mucous membrane) are 
breached. The coagulase-positive S. aureus is the most pathogenic 
s.taphylococcal species, feared by surgeons for a long time. Most 
frequently it causes surgical wound infections, and induces the 
formation of abscesses . This local infection might become sys- 
temic, causing bacteraemia and sepsis. Especially after viral in- 
fections and in elderly, it can cause severe pneumonia. S. aureus 
is also a frequent cause of infections related to medical de- 
vices, such as intravascular and percutan catheters (endocardi- 
tis, sepsis, peritonitis), prosthetic devices (septic arthritis, 
osteomyelitis) . S. epidermidis causes diseases mostly related to 
the presence of foreign body and the use of devices, such as 
catheter related infections, cerebrospinal fluid shunt infec- 
tions, peritonitis in dialysed patients (mainly CAPD) ,■ endocardi- 
tis in individuals with prosthetic valves. This is exemplified in 
immunocompromised individuals such as oncology patients and pre- 
mature neonates in whom coagulase-negative staphylococcal infec- 
tions frequently occur in association with the use of 
intravascular device. The increase in incidence is related to the 
increased used of these devices and increasing nimber of iitimxmo- 
compromised patients. 

Much less is known about S. saprophyticus, another coagulase- 
negative staphylococci, which causes acute urinary tract infec- 
tion in previously healthy people. With a few exceptions these 
are women aged 16-25 years. 

The pathogenesis of staphylococci is multifactorial, in order to 
initiate infection the pathogen has to gain access to the cells 
and tissues of the host, that is adhere. S. aureus expresses-sur- 
face proteins that promote attachment to the host proteins such 
as laminin, fibronectin, elastin, vitronectin, fibrinogen and 
many other molecules that form part of the extracellular ma- 
trix (extracellular matrix binding proteins, ECMBP) . S. epider- 
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midis is equipped with cell surface molecules which promote ad- 
herence to foreign material and through that mechanism establish 
infection in the host. The other powerful weapons staphylococci 

use are the secreted products, such as enterotoxins, exotoxins, 
and tissue damaging enzymes. The toxins kill or misguide immune 
cells which are important in the host defence. The several dif- 
ferent types of toxins are responsible for most of the symptoms 
during infections. 

Host defence against S. aureus relies mainly on innate immuno- 
logical mechanisms. The skin and mucous membranes are formidable 
barriers against invasion by Staphylococci. However, once the 
skin or the mucous membranes are breached (wounds, percutan' 
catheters, etc), the first line of nonadaptive cellular defence 
begins its co-ordinate action through complement and phagocytes, 
especially the polymorphonuclear leukocytes (PMNs) . These cells 
can be regarded as the cornerstones in eliminating invading bac- 
teria. As Staphylococci are primarily extracellular pathogens; 
the major anti-staphylocbccal adaptive response comes from the 
humoral am of the immune system, and is mediated through three 
major mechanisms: promotion of opsonization, toxin neutralisa- 
tion, and inhibition of adherence. It is believed that opsoniza- 
tion is especially important, because of its requirement for an 
effective phagocytosis. For efficient opsonization the microbial 
surface has to be coated with antibodies and complement factors 
for recognition by PMMs through receptors to the Fc fragment of 
the IgG molecule or to activated C3b. After opsonization, staphy- 
lococci are phagocytosed and killed. Moreover, S. aureus can at- 
tach to endothelial cells, and be internalised by a phagocytosis- 
like process. Antibodies bound to specific antigens on the cell 
surface of bacteria serve as ligands for the attachment to PMNs 
and promote phagocytosis. The very same antibodies, bound to the 
adhesins and other cell surface proteins are expected to neutral- 
ize adhesion and prevent colonization. 

There is little clinical evidence that cell mediated immunity has 
a significant contribution in the defence against Staphylococci, 
yet one has to admit that the question is not adequately ad- 
dressed. It is known, however, that Staphylococcus aureus util- 
izes an extensive array of molecular countermeasures to 
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manipulate the defensive microenviroiraient of the infected host by- 
secreting polypeptides referred to as superantigens , which target 
the multireceptor communication between T-cells and antigen-pre- 
senting cells that is fundamental to initiating pathogen-specific 
immune clearance. Superantigens play a critical role in toxic 
shock syndrome and food poisoning, yet their fimction in routine 
infections is not well understood. Moreover, one cannot escpect a 
long lasting antibody (memory) response without the involvement 
of T-cells. It is, also known that the majority of the anti- 
staphylococcal antibodies are against T-cell independent antigens 
(capsular polysacharides , lipoteichoic acid, peptidoglycan) with- 
out a memory fimction. The T-cell dependent proteinaceous anti- 
gens can elicit long-term protective antibody responses. These 
staphylococcal proteins and peptides have not yet been deter- 
mined. 

For all these above mentioned reasons, a tactic change on the war 
field against staphylococcal infections is badly needed. One way 
of combating infections is preventing them by active immunisa- 
tion. Vaccine development against S, aureus has been initiated by 
several research groups and national institutions worldwide, but 
there is no effective vaccine .approved so far. It has been shown 
that an antibody deficiency state contributes to staphylococcal 
persistence, suggesting that anti-staphylococcal antibodies are 
important in host defence. Antibodies - added as passive immuni- 
sation or induced by active vaccination - directed towards sur- 
face components could both prevent bacterial adherence, 
neutralize toxins and promote phagocytosis. A vaccine based on 
fibronectin binding protein induces protective immunity against 
mastitis in cattle and suggest that this approach is likely to 
work in humans (refs) . Taking all this together it is suggestive 
that an effective vaccine should be composed of proteins or 
polypeptides, which are expressed by all strains and are able to 
induce high affinity, abundant antibodies against cell surface 
components of S. aureus. The antibodies should be IgGl and/or 
IgG3 for opsonization, and any IgG subtype and IgA for neutrali- 
sation of adherence and toxin action. A chemically defined vac- 
cine must be definitely superior coinpared to a whole cell vaccine 
(attenuated or killed), since components of S. aureus which para- 
lyze TH cells (superantigens) or inhibit opsonization (protein A) 
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can be eliminated, and the individual proteins inducing protec- 
tive antibodies can be selected, identification of the relevant 
antigens help to generate effective passive immunisation (human- 
ised monoclonal antibody therapy) , which can replace human immu- 
noglobulin administration with all its dangerous side-effects. 
Neonatal staphylococcal infections, severe septicemia and other 
life-threatening acute conditions are the primary target of pas- 
sive immunisation. An effective vaccine offers great potential 
for patients facing elective surgery in general, and those re- 
ceiving endovascular devices, in particular. Moreover, patients 
suffering from chronic diseases which decrease immune responses 
or lindergoing continuous ambulatory peritoneal dialysis are 
likely to benefit from such a vaccine. 

For the illustrative example concerning Staphylococcus aureus 
three different approaches have been employed in parallel. All 
three of these methods are based on the interaction of Staphylo- 
coqcus proteins or peptides with the antibodies present in h\aman 
sera with the method according to the present invention. This in- 
teraction relies on the recognition of epitopes within the pro- 
teins which can be short peptides (linear epitopes) or 
polypeptide domains (structural epitopes) . The antigenic proteins 
are identified by the different methods using pools of pre-se- 
lected sera and - in the second screening round - by individual 
selected sera. 

Following the high throughput screening, the selected, antigenic 
proteins- are expressed as recombinant proteins or in vitro trans- 
lated products (in case it can not be expressed in prokaryotic 
expression systems) , and tested in a series of ELISA and Western 
blotting assays for the assessment of immunogeneicity with a 
large human serum collection {> 100 uninfected, > 50 patients 
sera) . The preferred antigens are located on the cell surface or 
secreted, that is accessible extracellular ly. Antibodies against 
the cell wall proteins (such as the Extracellular matrix binding 
proteins) are expected to serve double purposes: to inhibit adhe- 
sion and promote phagocytosis. The antibodies against the se- 
creted proteins are beneficial in toxin neutralisation. It is 
also known that bacteria communicate with each other through se- 
creted proteins. Neutralizing antibodies against these proteins 
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will interrupt growth promoting cross-talk between or within 
staphylococcal species. Bioinformatics (signal sequences, cell 
wall localisation signals, transmembrane domains) proved to be 
very useful in assessing cell surface localisation or secretion. 
The experimental approach includes the isolation of antibodies 
with the corresponding epitopes and proteins from human serum, 
and use them as reagents in the following assays: cell surface 
staining of staphylococci grown lander different conditions (FACS, 
microscopy) , determination of neutralizing capacity {toxin, ad- 
herence) , and promotion of opsonization and phagocytosis (in vi- 
tro phagocytosis assay) . 

The recognition of linear epitopes by antibodies can be based on 
sequences as short as 4-5 aa. Of course it does not necessarily 
mean that these short peptides are capable of inducing the given 
antibody, in vivo. For that reason the defined epitopes, polypep- 
tides and proteins may further be tested in animals (mainly in 
mice) for their capacity to induce antibodies against the se- ^ 
lected proteins in vivo. The antigens with the proven capability ' 
to induce antibodies will' be tested in animal models for the 
ability to prevent infections. ■ 

The antibodies produced against Staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the -antigenic proteins and their iramunogenicity. 

Accordingly, novel hyperimmune serum-reactive antigens from 
Staphylococcus aureus .or Staphylococcus epidermidis have been 
made available by the method according to the present invention. 
According to another aspect of the present invention the inven- 
tion relates to a hyperimmune serum- reactive antigen selected 
from the group consisting of the sequences listed in any one of 
Tables 2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the 
group consisting of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 
74, 75, 76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 
96, 97, 99, 100, 101, 102, 103, 104, 106, 108, 110, 112, 114, 
116, 118, 120, 122, 126, 128, 132, 134, 138, 140, 142, 151, 152, 
154, 155 and hyperimmune fragments thereof. Accordingly, the pre- 
sent invention also relates to a hyperimmune senmi-reactive anti- 
gen obtainable by the method according to the present invention 
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and being selected from the group consisting of the sequences 
listed in any one of Tables 2a, 2b, 2c, 2d, 3, 4 and 5, espe- 
cially selected from the group consisting of Seq.ID No. 56, 57, 
59, 60, 67, 70, 72, 73, 74, 75, 76,' 77, 78, 79, 80, 81, 82, 85, 
87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 132, 134, 138, 
140, 142, 151, 152, 154, 155 and hyperimmune fragments thereof. 

Antigens from Staphylococcus aureus and Staphylococcus epider- 
midis have been extracted by the method according to the present 
invention which may be used in the manufacture of a pharmaceuti- 
cal preparation, especially for the manufacture of a vaccine 
against Staphylococcus aureus and Staphylococcus epidermidis in- 
fections. Examples of such hyperimmune serum-reactive antigens of 
Staphylococcus aureus and Staphylococcus epidermidis to be used 
in a pharmaceutical preparation are selected from the group con- 
sisting of the sequences listed in any one of Tables 2a, 2b, 2c, 
2d, 3, 4 and 5, especially selected from the group consisting of 
Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 72, 73, 
74, 75, 76, 77, 78,. 79, 80, 81, 82, 83, 84, 85, 87, 88, 89, 90, 
92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104^ 106, 108, 110, 
112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 138, 140, 
142, 151, 152, 154, 155, 158 and hyperimmune fragments thereof 
for the manufacture of a phaarmaceutical preparation, especially 
for the manufacture of a vaccine against Staphylococcus aureus 
and Staphylococcus epidermidis infections. 

A hyperiramxine fragment is defined as a fragment of the identified 
antigen which is for itself antigenic or may be made antigenic 
when provided as a hapten. Therefore, also antigen or antigenic 
fragments showing one or (for longer fragments) only a few amino 
acid exchanges are enabled with the present invention, provided 
that the antigenic capacities of such fragments with amino acid 
exchanges are not severely deteriorated on the exchange (s). i.e. 
suited for eliciting an appropriate immune response in a individ- 
ual vaccinated with this antigen and identified by individual an- 
tibody preparations from individual sera. 

preferred examples of such hyperimmune fragments of a hyperimmune 
serum-reactive antigen are selected from the group consisting of 
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peptides comprising the amino acid sequences of column "predicted 
immunogenic aa", "Location of identified immunogenic region" and 
"Serum reactivity with relevant region" of Tables 2a, 2b, 2c and 

2d and the amino acid sequences of column "Putative antigenic 
surface areas" of Table 4 and 5, especially peptides comprising 
amino acid No. aa 12-29, 34-40, 63-71, 101-110, 114-122, 130-138, 
140-195, 197-209, 215-229, 239-253, 255-274 and 39-94 of Seg.ID 
No. 55, 
aa 5-39, 
236-241, 
407-416, 
545-556, 
702-715, 



111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 



335-341, 365-380, 385-391, 

477-488, 491-498, 518-532, 

604-609, 617-640, 643-651, 

826-839, 874-889, 37-49-, 63- 



244-249, 292-297, 319-328, 
420-429, 435-441, 452-461, 
569-576, 581-587, 595-602, 

723-731, 786-793, 805-811, 
77 and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191," 193-200, 208-224, 227-246, 252-258, 294-308, I 
321-329, 344t352, 691-707, 358-411 and 588-606, of .Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 169-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-136, 182-188, 214-220, 229- ... 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361-'-' 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535,. 540-549, 564-583, 593-599, 608-621, 636-645, 556-670, 674- 
687, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 826-838, 846-852, 889-904, 907-913, 932-939, 956-964, 982- 
1000, 1008-1015, 1017-1024., 1028-1034, 1059-1065, 1078-1084, ■ 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 



1276-1283, 1333-1339, 
1537-1545, 1556-1566, 



1756-1762, 
1859-1866, 
2015-2029, 



1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1647-1654, 1666-1675, 1683-1589, 1722-1737, 
1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1876-1882, 1930-1939, 1947-1954, 1978-1985, 
2080-2086, 2094-2100, 2112-2118, 2196-2205, 
198-258, 646-727 and 2104-2206, of Seq.ID No. ,60, 
aa 10-29, 46-56, 63-74, 83-105, 107-114, 138-145, 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62 , :r~\ 



1740-1754, 
1839-1851, 
1999-2007, 
2232-2243, 
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aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-495, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595. 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 10.9-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, j "J 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, .663-688, 791-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID Wo. 70, 

aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362, 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

■aa 10-26, 31-43, 46-58, 61-65, 69-79, 85-92, 100-115, 120-126, 
128-135, 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, 65-76. 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 145-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-466, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382- 
. 411, 126-143 and 168-186, of Seq.ID No. 77, 
aa 5-24, 88-94, 102-113, 132-143, 163-173, 215-224, 254-269, 273- 
278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 

78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 

226-233, 265-273. 276-284, 158-220, of Seq.ID No. 79, 

aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
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Seg.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-405, 408-420, 427-437, 448-454, 473-482,- 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 577-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955, 1001-1008, 1026-1032, 1074-1083, 1088- 
,1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1697-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 1946-1953, 
1974-1979, 5 to 134, of Seq.IDNo. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, .671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seii'lD No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-345, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 5'71-581, 600-611, 619-625, 634- 
642, 650-656, 558-665, 676-582, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 959-976, 1002-1008, 1015-1035, 1056-1069, 
1105-1116, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 

No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 

216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 

aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-166 and 66- 

153, of Seq.ID No. 89, 
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aa 13-27, 42-63, 107-191, 198-215, 218-225, 233-250, 474-367, of 
Seq.ID No. 90; 

aa 26-53, 95-123, 164-176, 189-199, 8^-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137, 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535, 542-550 554-590 , 593- 
601, 503-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402, of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, 

aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145; 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-106, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-2-52, 254-264, 266-273, 280-288, 290- 
297, 53-126, of Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180^195, 198-218, ' 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139, 147-153, 159-172, 

190-203, 211-216, 224-232, 234-245, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 

348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314, 
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321-326, 338-345, 360-369, 385-391 of Seq.ID No. 116, 
aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 
228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 
424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 
584, 624-641, 527-544, of Seq.ID No. 142, 

aa 37-42, 57-62, 121-135, 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 
443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-656, 671-682, 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154, 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-205, 213-221, 232-238, 243-253, 270-275, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 155-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158,- 

aa 7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 
158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 

aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 
243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 
aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 
198-211, 238-245 of Seq.ID. No. 176, and fragments comprising at 
least 6, preferably more than 8, especially more than 10 aa of 
said sequences . All these fragments individually and each inde- 
pendently form a preferred selected aspect of the present inven- 
tion. 



Especially suited helper epitopes may also be derived from these 
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antigens . Especially preferred helper epitopes are peptides com- 
prising fragments selected from the peptides mentioned in column 
"Putative antigenic surface areas" in Tables 4 and 5 and from the 
group of aa 6-40, 583-598, 620-646 and 871-896 of Seq. ID.No . 56 , 
aa 24-53 of Seq. ID. No. 70, aa 240-260 of Seq. ID.No. 74, aa 1660- 
1682 and 1746-1790 of Seq. ID.No. 81, aa 1-29, 680-709, and 878- 
902 of Seq. ID. No. 83, aa 96-136 of Seq. ID. No. 89, aa 1-29, 226- ■ 
269 and 275-326 of Seq, ID.No. 94, aa 23-47 and 107-156 of 
Seq. ID.No. 114 and aa 24-53 of Seq. ID.No. .142 and fragments 
thereof being T-cell epitopes. 

According to another aspect, the present invention relates to a 
vaccine comprising such a hyperimmune senom-reactive antigen or a 
fragment thereof as identified above for Staphylococcus aureus 
and Staphylococcus epidermidis. Such a vaccine may comprise one 
or more antigens against S. aureus or S. epidermidis. Optionally, 
such S . aureus or S . epidermidis antigens may also be combined 
with antigens against other pathogens in a comb^-nation vaccine. 
Preferably this vaccine further comprises an immunostimulatory 
substance, preferably selected from the group comprising polyca- 
tionic polymers, especially polycationic peptides, immunostimula- 
tory deoxynucleotides (ODNs) , neuroactive compounds, especially 
human growth hormone, alumn, Freund's complete or incomplete ad- 
juvans or combinations thereof. Such a vaccine may also comprise 
the antigen displayed on a surface display protein platform on 
the surface of a genetically engineered microorganism such as B. 
coli. 

According to another aspect, the present invention relates to 
specific preparations comprising antibodies raised against at 
least one of the Staphylococcus aureus and Staphylococcus epider- 
midis antigens or Staphylococcus aureus and Staphylococcus epi- 
dermidis antigen fragments as defined above. These antibodies are 
preferably monoclonal antibodies. 

Methods for producing such antibody preparations, polyclonal or 
monoclonal, are well available to the man skilled in the art and 
properly described in the prior .art. A preferred method for pro- 
ducing such monoclonal antibody preparation is characterized by 
the following steps 
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•initiating an immune response in a non hviman animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 
steps . 

Preferably, removing of the spleen or spleen cells is coianected 
with killing said animal. 

Monoclonal antibodies and fragments thereof can be chimerized or 
humanized (Graziano et al. 1995) to enable repeated administra- 
tion. Alternatively human monoclonal antibodies and fragments 
thereof can be obtained from phage-display libraries (McGuinnes 
et al., 1996) or from transgenic animals (Briiggemann et al., 
1996) . 

A preferred method for producing polyclonal antibody preparations 
to said Staphylococcus aureus or Staphylococcus epidermidis anti- 
gens identified with the present invention is characterized by 
the following steps 

•initiating an imm\me response in a non human animal by admin- 
istering a Staphylococcus antigen or a fragment thereof, as de- 
fined above, to said animal, 

•removing an antibody containing body fluid from said animal, 
•and 

•producing the antibody preparaltion by subjecting said antibody 
containing body fluid to further purification steps. 

These monoclonal or polyclonal antibody preparations may be used 
for the manufacture of a medicament for treating or preventing 
diseases due to staphylococcal infection. Moreover, they may be 
used for the diagnostic and imaging purposes. 

The method is further described in the following examples and in 
the figures, but should not be restricted thereto. 
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Figure 1 shows the pre-selection of sera based on anti-staphylo- 
coccal antibody titers measured by ELISA. 

Figure. 2 shows the size distribution of DNA fragments in the 
LSA50/6 library in pMAL4.1. 

Figure 3 shows the MACS selection with biotinylated human serum. 
The LSA50/6 library in pMAL9.1 was screened with 10 ]ig biotiny- 
lated, human serum in the first (A) and with 1 pg in the second 
selection round (B) . P. serum, patient serum; B.seriam, infant se- 
rum. Niimber of cells selected after the 2"^ and 3"* elution are 
shown for each selection roimd. 

Figure 4 shows the serum reactivity with specific clones isolated 
by bacterial surface display as analyzed by Western blot analysis 
with patient serum at a dilution of 1 : 5000. 

Figure 5 shows peptide ELISA with serum from patients and healthy 
individuals with an epitope identified by ribosome display. 

Figure 5 shows representative 2D Imm-unoblot of S. aureus surface 
proteins detected with human sera. 800 iig protein from S. au- 
reus /COL grown on BHI were resolved by lEF (pi 4-7) and SDS-PAGE 
(9-16%) , and subsequently transferred to PVDF membrane. After 
blocking, the membrane was incixbated with sera IC35 (1:20,000). 
Binding of serum IgG was visualized by an anti-human igG/HRPO 
conjugate and ECL development'. 

Figure 7 demonstrates a representative 2D gel showing S. aureus 
surface proteins stained by Coomassie Blue. 1 mg protein from S. 
aureus/COL were resolved by lEF (pi 4-7) and SDS-PAGE (9-16%) . 
Spots selected for sequencing after serological proteome analysis 
are marked. 

Figures 8Aand 8B show the structure of LPXTG cell wall proteins. 

Figure 9 shows the IgG response in uninfected (N, C) and infected 
(P) patients to LPXTGV, a novel antigen and probable surface ad- 
hesin of S. aureus, discovered by both the inventive bacterial 
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surface-display and proteomics approaches. 

Figure 10 shows the surface staining of S. aureus with purified 

anti-LPXTGV igGs. 

Figure 11 shows a 2D gel where S. aureus surface proteins are 
stained by Coomassie Blue (left). 1 mg protein from S. aureus/agr 
grown to early log phase was resolved by lEF (pi 6-11) and SDS- 
PAGE (9-16%) . Spots selected for sequencing after serological 
proteome analysis are marked. Corresponding 2D-iinia'unoblot 

(right) . 800 ug protein from the same preparation was resolved in 
parallel by 2DE, and subsequently transferred to PVDF membrane. 
After blocking, the membrane was incxibated with the P-pool 

(1:10,000) . Binding of seriom igG was visualized by an anti-human 
IgG/HRPO conjugate and ECL development. 



EXAMFXiSS 

Discovery of novel Staphyloccocus aureus antigens 

Kxan^le 1: Preparation of antibodies from hixman serum 

The antibodies produced against staphylococci by the human immune 
system and present in human sera are indicative of the in vivo 
expression of the antigenic proteins and -their immunogenicity. 
These molecules are essential for the identification of individ- 
ual antigens in the approach as the present invention which is 
based on the iuteraction of the specific anti-staphylococcal an- 
tibodies and the corresponding S. aureus peptides or proteins. To 
gain access to relevant antibody repertoires, human sera were 
collected from I. patients with acute S. aureus infections, such 
as bacteriaemia, sepsis, infections of intravascular and percutan 
catheters and devices, wound infections, and superficial and deep 
soft tissue infection. S. aureus was shown to be the causative 
agent by medical microbiological tests. II. A collection of serum 
samples from uninfected adults was also included in the present 
analysis, since staphylococcal infections are common, and anti- 
bodies are present as a consequence of natural immunization from 
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previous encotmters with Staphylococci from skin and soft tissue 
infections (furunculus, wound infection, periodontitits etc.)- 

The sera were characterized for S. aureus antibodies by a series 
of ELISA assays. Several styaphylococcal antigens have been used 
to prove that the titer measured was not a result of the sum of 
cross-reactive antibodies . For that purpose not only, whole cell 
S. aureus (protein A deficient) extracts (grown under different 
conditions) or whole bacteria' were used in the ELISA assays, but 
also individual cell wall components, such as lipoteichoic acid 
and peptidoglycan isolated from S. aureus. More importantly, a 
recoinbinant protein collection was established r^resenting known 
staphylococcal cell surface proteins for the better characteriza- 
tion of the present human sera collections. 

□ 

Recently it was reported that not only IgG, but also IgA serum 
antibodies can be recognized by the FcRIII receptors of PMNs and 
promote opsonization ( Phillips -Quagliata et ai., 2000; Shibuya et 
al., 2000). The primary role of IgA antibodies is neutralization, 
mainly at the mucosal surface. The level of serum IgA reflects 
the quality, quantity and specificity of the dimeric secretory 
IgA. For that reason the serum collection was not only analyzed 
for anti-staphylococcal IgG, but also for IgA levels. In the 
ELISA assays highly specific secondary reagents were used to de- 
tect antibodies from the high affinity types, such as IgG and 
IgA, and avoided IgM. Production of igM antibodies occurs during 
the primary adaptive humoral response, and results in low affin- 
ity antibodies, while IgG and igA antibodies had already under- 
gone affinity maturation, and are more valiiable in fighting or 
preventing disease 

Batperijnental procedures 

Enzyme linked immune assay (ELISA) . ELISA plates were coated with 
2-10 ug/ml of the different antigens in coating buffer (sodium 
carbonate pH 9.2) . Serial dilutions of sera (100-100.000) were 
made in TBS-BSA. Highly specific (cross-adsorbed) HRP (Horse Rad- 
ish Peroxidase) -labeled anti-human IgG or anti-human IgA secon- 
dary antibodies (Southern Biotech) were used according to the 
manufacturers' recommendations (~ 2.000x). Antigen-antibody com- 
plexes were cguantified by measuring the conversion of the sub- 
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strata (ABTS) to colored product based on OD^^g^ readings in an 
automated ELISA reader (Wallace Victor 1420) . The titers were 
compared at given dilution where the dilution response was linear 
(Table 1) . The ~ 100 sera were ranked based on the reactivity 
against multiple staphylococcal components, and the highest ones 
(above 90 percentile) were selected for further analysis in anti- 
gen identification. Importantly, the anti-staphylococcal antibod- 
ies .from sera of clinically healthy individuals proved to be very 
stable, giving the same high ELISA titers against all the staphy- 
lococcal antigens measured after 3, 6 and 9 months (data not 
shown) . In contrast, anti-S. aureus antibodies in patients de- 
crease, then disappear after a couple of weeks following the in- 
fection (Coloque-Navarro et al, 1998) . However, antibodies from 
patients are very important, since these are direct proof of the 
in vivo expression of the bacterial antigens teisted in or ELISAs 
or identified as immunogenic during the screens according to the 
present invention. 

This comprehensive approach followed during antibody characteri- 
zation is \anigue, and led to unambiguous identification of anti- 
staphylococcal hyperimmune sera. 

Purification of antibodies for genomic screening. Five sera from 
both the patient and the noninfected group were selected based on 
the overall anti-staphylococcal titers. 2totibodies against E. 
coli proteins were removed by either incubating the heat inacti- 
vated sera with whole cell E. coli (DH5a, transformed with 
pHIEll, grown under the same condition as used for bacterial dis- 
play) or with E. coli lysate affinity chromatography for ribosome 
display. Highly enriched preparations of IgG from the pooled, de- 
pleted sera were generated by protein G affinity chromatography, 
according to the manufacturer's instructions (UltraLink Immobi- 
lized Protein G, Pierce) . IgA antibodies were purified also by 
affinity chromatography using biotin-labeled anti-human IgA 
(southern Biotech) immobilized on Streptavidin-agarose (GIBCO 
BRL) . The efficiency of depletion and purification was checked by 
SDS-PAGE, Western blotting, ELISA, and protein concentration 
measurements. For proteomics, the depletion the IgG and IgA 
preparation was not necessary, since the secondary reagent en- 
sured the specificity. 



wo 02/059148 



PCT/EP02/0054(; 



- 34 - 

EsEEungple 2: Generation of highly randcna, frame-selected, small- 
fragment, genomic DNA libraries of staphylococcus aureus 

Experimental procedures 

ipreparation of staphylococcal genomic DNA. This method was devel- 
oped as a modification of two previously published protocols (So- 
hail, 1998, Betley et al., 1984) and originally specifically 
adapted for the methicillin resistant Staphylococcus aureus 
strain COL to obtain genomic DMA in high cguality and large scale. 
500 ml BHI (Brain Heart Infusion) mediixm supplemented with 
5 pg/ml Tetracycline was inoculated with bacteria from a frozen 
stab and grown with aeration and shaking for 18 h at 37°. The 
culture was then harvested in two aliquots of 250 ml each, cen- 
trifuged with 1600 x g for 15 min and the supernatant was re- 
moved. Bacterial .pellets were carefully re-suspended in 26 ml of 
0.1 mM Tris-HCl, pH 7.6 and centrifuged again with 1600 x g for 
15 min. Pellets were re-suspended in 20 ml of 1 mM Tris-HCl, pH 
7.6, 0.1 mM EDTA and transferred into sterile 50 ml polypropylene 
tubes. 1 ml of 10 mg/ml heat treated RNase A and 200 U of RNase 
Tl were added to each tiibe and the solution mixed carefully. 
250 ul of Lysostaphin (10 mg/ml stock, freshly prepared in ddH^O) 
was then added to the tubes, mixed thoroughly and incubated at 
40 °C for 10 min in a shaking water bath under continuous agita- 
tion. After the addition of 1 ml 10 % SDS, 40 ul of Proteinase K 
(25 mg/ml stock) and 100 ul of Pronase (10 mg/ml) , tubes were 
again inverted several times and incubated at 40 ^C for 5 min in a 
shaking water bath. 3.75 ml of 5 M NaCl and 2.5 ml of cetyl tri- 
methyl-ammoniiam bromide solution (CTAB) (10% w/v, 4% w/v NaCl) 
were then added and tubes were further incubated at 55 °C in a 
shaking water bath for 10 min. Samples were cooled to room tem- 
perature and extracted with PhOH/CHCl^/IAA (25:24:1) and with 
CHCl /lAA (24:1) . Aqueous phases were carefully collected and 
transferred to new sterile 5G-ml tubes. To each tube 1.5 ml of 
Strataclean™ Resin was added, mixed gently but thoroughly and in- 
cubated for one minute at room temperature. Samples were centri- 
fuged and the upper layers containing the DNA were collected into 
clean SOml-tiibes. DNA was precipitated at room temperature by 
adding 0.6 x volume of Isopropanol, spooled from' the solution!,! 
with a sterile Pasteur pipette and transferred into tubes con- 
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taining 80% ice cold ethanol. DNA was recovered by centrifuging 
the precipitates with 10-12 000 x g, then dried on air and dis- 
solved in ddH^O. 

Preparation of small genomic DNA fragments . Genomic DNA fragments 
were mechanically sheared into fragments ranging in size between 
150 and 300 bp using a cup-horn sonicator (Bandelin Sonoplus UV 
2200 sonicator equipped with a BBS cup horn, 10 sec. pulses at 
100 % power output) or into fragments of size between 50 and 
70 bp by mild DNase I treatment (Novagen) . It was observed that 
sonication yielded a much tighter fragment size distribution when 
breaking the DNA into fragments of the 150-300 bp size range. 
However, despite extensive exposure of the DNA to ultrasonic 
wave-induced hydromechanical shearing force, subsequent decrease 
in fragment size could not be efficiently and reproducibly 
achieved. Therefore, fragments of 50 to 70 bp in size were ob- 
tained by mild DNase I treatment using Novagen 's shotgun cleavage 
kit. A 1:20 dilution of DNase I provided with the kit was pre- 
pared and the digestion was performed in the' presence of MUCI^ in 
a 60 pl volume at 2G°C for 5 min to ensure double-stranded cleav- 
age by the enzyme. Reactions were stopped with 2 p.1 of 0.5 M EDTA 
and the fragmentation efficiency was evaluated on a 2% TAE-aga- 
rose gel . This treatment resulted in total fragmentation of ge- 
nomic DNA into near 50-70 bp fragments. Fragments were then 
blunt-ended twice using T4 DNA Polymerase in the presence of 
100 iiM each of dNTPs to ensure efficient flushing of the ends. 
Fragments were used immediately in ligation reactions or frozen 
at -20°C for subsequent use. 

Description of the vectors. The vector pMAL4.1 was constructed on 
a pEHl backbone (Hashemzadeh-Bonehi et al., 1998) with the Kana- 
mycin resistance gene'. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The bla gene is pre- 
ceded by the leader peptide sequence of ompA to ensure efficient 
secretion across the cytoplasmic membrane. A Sma I restriction 
site serves for library insertion. The Sma I site is flanked by 
an upstream Fsel site and a downstream NotI site which were used 
for recovery of the selected fragments. The three restriction 
sites are inserted after the ompA leader sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
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ing in a stop codon 15 bp. after the NotI site. A +1 bp insertion 

restores the bla ORF so that b- lactamase protein is produced with 
a consequent gain of Ampicillin resistance. 

The vector pMZ^4.31 was constructed on a pASK-IBA backbone 
(Skerra, 1994) with the b-lactamase gene exchanged with the Kana- 
mycin resistance gene. In addition it harbors a b-lactamase (bla) 
gene cloned into the multiple cloning site. The sequence encoding 
mature b-lactamase is preceded by the leader peptide sequence of 
ompA to allow efficient secretion across the cytoplasmic mem- 
brane. Furthermore a sequence encoding the first 12 amino ac- 
ids (spacer sequence) of mature b-lactamase follows the oit^A 
leader peptide sequence to avoid fusion of sequences immediately 
after the leader peptidase cleavage site, since e.g. clusters of 
positive charged amino acids in this region would decrease or 
abolish translocation across the cytoplasmic membrane (Kajava et 
al., 2000). A Smal restriction site serves for library insertion. 
The Smal site is flanked by an upstream Fsel site and a down- 
stream NotI site which were used for recovery of the selected 
fragment. The three restriction sites are inserted after the se- 
quence encoding the 12 amino acid spacer sequence in such a way 
that the bla gene is transcribed in the -1 reading frame result- 
ing in a stop codon 15 bp after the NotI site. A +1 bp. insertion 
restores the bla ORF so that b-lactamase protein, is produced with 
a consequent gain of Ampicillin resistance. 

The vector pMAL9 . 1 was constructed by cloning the lamB gene into 
the multiple cloning site of pEHl. Subsequently, a sequence was 
inserted in lamB after amino acid 154, containing the restriction 
sites Fsel, Smal and NotI. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and NotI from plasmids pMAL4.1 or 
PMAL4.31 to plasmid pMAL9.1 will yield a continuous reading frame 
of lamB and the respective insert. 

The vector pHIEll was constaructed by cloning the fhioA gene into 
the multiple cloning site of pEHl. Thereafter, a sequence was in- 
serted in fhuA after amino acid 405, containing the restriction 
site Fsel, Xbal and Wotl. The reading frame for this insertion 
was chosen in a way that transfer of frame-selected DNA fragments 
excised by digestion with Fsel and NotI from plasmids pMAL4.1 or 
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PMAL4.31 to plasmid pHlEll will yield a continuous reading frame 

of fhuA and the respective insert. 

Cloning and evaluation of the library for frame selection. Ge- 
nomic S. aureus DNA fragments were ligated into the Smal site of 
either the vector pMAL4.1 or pMAL4.31. Recombinant DNA was elec- 
troporated into DHlOB electrocontpetent E. coli cells (GIBCO BRL) 
and trans formants plated on LB-agar supplemented with Kanamy- 
cin (50 y-g/ml) and Ampicillin (50 ug/ml) . Plates were incubated 
over night at 37°C and colonies collected for large scale DNA ex- 
traction. A representative plate was stored and saved for col- 
lecting colonies for colony PGR analysis and large-scale 
sequencing, A simple colony PGR assay was used to initially de- 
termine the rough fragment size distribution as well as insertion 
efficiency. .From sequencing data the precise fragment size was 
evaluated, junction intactness at the insertion site as well as 
the frame selection accuracy (3n+l rule) . 

Cloning and evaluation of the library for bacterial surface dis- 
play. Genomic DNA fragments were excised from the pMAL4.1 or 
PMAL4.31 vector, containing the S. aureus library with the re- 
striction enzymes Fsel and Notl. The entire population of frag- 
ments was then transferred into plasmids pMAL9.1 (LamB) or pHIEll 
(FhuA) which have been digested with Fsel and Notl. Using these 
two restriction enzymes, which recognise an 8 bp GC rich se- 
quence, the reading frame that was selected in the pMAL4 . 1 or 
PMAL4.31 vector is maintained in each of the platform vectors. 
The plasmid library was then transformed into E. coli DH5a cells 
by electroporation. Cells were plated onto large LB-agar plates 
supplemented with 50 ug/ml Kanamycin and grown over night at 3 7 PC 
at a density yielding clearly visible single colonies. Cells were 
then scraped off the surface of these plates, washed with fresh 
LB medium and stored in aliquots for library screening at -80°C. 

Results 

Libraries for frame selection. Two libraries (LSA50/6 and 
LSA250/1) were generated in the pMAL4.1 vector with sizes of ap- 
proximately 50 and 250 bp, respectively. For both libraries a to- 
tal number of clones after frame selection of l-2x 10^ was 
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received using approximately 1 iig of pMAL4.1 plasmid DNA and 50 
ng of fragmented genomic S. aureus DNA. To assess the randomness 
of the LSA50/6 library, 6.72 randomly chosen clones were se- 
quenced. The bioinforraatic analysis showed that of these clones 
none was present more than once. Furthermore, it was shown that 
90% of the clones fell in the size range of 19 to 70 bp with an 
average size of 25 bp (Figure 2) . All 672 sequences followed the 
3n+l rule, showing that all clones were properly frame selected. 

Bacterial surface display libraries. The display of peptides on 
the surface of E. coli required the transfer of the inserts from 
the LSA50/6 library from the frame selection vector pMAL4,l to 
the display plasmids pMMuS.l (LamB) or pHIEll (FhuA) . Genomic DNA 
fragments were excised by Fsel and NotI restriction and ligation 
of 5ng inserts with O.lpg plasmid DNA resulted in 2-5x 10* 
clones. The clones were scraped off the LB plates and frozen 
without further amplification. 

Eacanq^le 3: Identification of highly immunogenio p^tide sequences 
from S. aureus using bacterial surface displayed genomic librar- 
ies and human serum 

Estperimental procedures 

MACS screening. Approximately 2.5x 10* cjells from a given library 
were grown in 5 ml LB-medium supplemented with 50 p.g/ml Kanamycin 
for 2 h at 37°C. Escpression was induced by the addition of 1 mM 
IPTG for 30 min. Cells were washed twice with fresh LB medium and 
approximately 2x 10' cells re-suspended in 100 lal LB medium and 
transferred to an Eppendorf tvbe: 

10 ]ig of biotinylated, human serum was added to the cells and the 
suspension incubated over night at 4°C with gentle shaking. 900 
]il of LB medium was added, the suspension mixed and sidDsequently 
centrifuged for 10 min at 6000 arpm at 4°C. Cells were washed once 

with 1 ml LB and then re-suspended in IQO p.! LB mediiam. 10 ]il of 
MACS microbeads coupled to streptavidin (Miltenyi Biotech, Ger- 
many) were added and the inctibation continued for 20 min at 4°C. 
Thereafter 900 ]il of LB medium was added and the MACS microbead 
cell suspension was loaded onto the equilibrated MS column (Mil- 
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tenyi Biotech, Germany) which was fixed to the magnet. (The MS 
columns were equilibrated by washing once with 1 ml 70% EtOH and 
twice with 2 ml LB medium.) 

The column was then washed three times with 3 ml LB medium. The 
elution was performed by removing the magnet and washing with 2 
ml LB medium. After washing the colxmin with 3 ml LB medium, the 2 
ml eluate was loaded a second time on the same column and the 
washing and elution process repeated. The loading, washing and 
elution process was performed a third time, resulting in a final 
eluate of 2 ml. 

A second round of screening was performed as follows. The cells 
from the final eluate were collected by centrifugation and re- 
suspended in 1 ml LB medium supplemented with 50 lag/m'l Kanamycin. 
The culture was incubated at 31°C for 90 min and then induced 
with 1 mM IPTG for 30 min. Cells were subsequently collected, 
washed once with 1 ml LB medium and suspended in 10 ]il LB medium. 
Since the volume was reduced, I lag of human, biotinylated serum 
was added and the suspension incubated over night at 4°C with 
gentle shaking. All further steps were exactly the same as in the 
first selection round. Cells selected after two rounds of selec- 
tion were plated onto LB-agar plates supplemented with 50 ug/ml 
Kanamycin and grown over night at 37<'C. 

Evaluation of selected clones by sequencing and Western blot 
analysis. Selected clones were grown over night at 37°C in 3 ml 
LB medium supplemented with 50 ug/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MUG 
(Germany) or in a collaboration with TIGR (U.S.A.). 

For Western blot analysis approximately 10 to 20 pg of total cel- 
lular protein was separated by 10% SDS-PAGE and blotted onto Hy- 
bondC membrane (Amersham Pharmacia Biotech, England) . The LamB or 
FhuA fusion proteins were detected using human servim as the pri- 
mary antibody at a dilution of 1:5000 and anti human IgG antibod- 
ies coupled to HRP at a dilution of 1:5000 as secondary 
antibodies. Detection was performed using the ECL detection kit 
(Amersham Pharmacia Biotech, England) . Alternatively, rabbit anti 
FhuA or mouse anti LamB antibodies were used as primary antibod- 
ies in combination with the respective secondary antibodies cou- 
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pled to HRP for tlie detection of the fusion proteins. 



Results 

Screening of bacterial surface display libraries by magnetic ac- 
tivated cell sorting (MACS) using biotinylated human serum. The 
libraries LSA50/6 in pMM.9.1 and LSA250/1 in pHIEll were screened 
with a pool of biotinylated, hiaman patient sera (see Example 1) 
Preparation of antibodies from human serum) . The selection proce- 
dure, was performed as described ^Inder Experimental procedures. As 
a control, pooled htoman sera from infants that have most likely 
not been infected with S. aureus was used. Under the described 
conditions between 10 and 50 fold -more cells with the patient 
compared to the infant serum were routinely selected (Figure 3). 
To evaluate the performance of the screen, approximately 100 se- 
lected clones were picked randcanly and subjected to Western blot 
analysis with the same pooled patient serm. This analysis re- 
vealed that 30 to 50% of the' selected clones showed reactivity 
with antibodies present in patient serum whereas the control 
strain expressing LamB or FhuA without a S. aureus specific in- 
sert did not react with the same serram. Colony PCR analysis 
showed that all selected clones contained an insert in the ex- 
pected size range. 

Subsequent sequencing of a larger number of randomly picked 
clones (500 to 800 per screen) led to the identification of the 
gene and the corresponding peptide or protein sequence that was 
specifically recognized by the human patient serum used for 
screening. The frequency with which a specific clone is selected 
reflects at least in part the abundance and/or affinity of the 
specific antibodies in the serum used for selection .and recogniz- 
ing the epitope presented by this clone. In that regard it is 
striking that some clones (ORF2264, ORF1951, ORF0222, lipase and 
IsaA) were picked up to 90 times, indicating their highly immuno- 
genic property. All clones that are presented in Table 2 have 
been verified by Western blot analysis using whole cellular ex- 
tracts from single clones to show the indicated reactivity with 
the pool of hiaman serum used in the screen. 

It is further worth noticing that most of the genes identified by 
the bacterial surface display screen encode proteins that are ei- 
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ther attached to the surface of S. aureus and/or are secreted. 
This is in accordance with the expected role of surface attached 
or secreted proteins in virulence of S. aureus. 

Assessment of reactivity of highly immunogenic peptide sequences 
with different human sera. 10 to 30 different human patient sera 
were siabsequently used to evaluate the presence of antibodies 
against the selected immimogenic peptide sequences that have been 
discovered in the screen according to the present invention. To 
eliminate possible cross -reactivity with proteins expressed by E. 
coli, all sera were pre-adsorbed with a total cellular lysate of 
E. coli DHa cells expressing FhuA protein. 

This analysis is summarized in Table 2 and as an example shown in 
Figure 4 and is indicative of the validity of the present screen. 
It further shows that already short selected epitopes can give 
rise to the production of antibodies in a large number of pa- 
tients (ORF1618, ORP1632, IsaA, Empbp, Protein A). Those peptide 
sequences that are not recognized by a larger set of patient sera 
may still be part of an highly immunogenic protein, but the re- 
combinant protein itself may be tested for that purpose for each 
single case. 

Sxanple 4: Identification of highly inonunogenic peptide, se- 
quences frCTd genonic fragments, from S. aureus using ribosoiae 
display and human serum 

Experimental procedures 

Ribosome display screening: 2.4 ng of the genomic library from S. 
aureus LSA250/1 in pMAL4.1 (described above) was PGR amplified 
with oligos ICC277 and ICC202 in order to be used for ribosome 
display. Oligos ICC277 

(CG2iATAATACGACTCACTATAGGGAGACCACAACGGTTTCCCACTAGTAATAATTTTGTTTAAC 
TTTAAGAAGGAGATATATCCATGCAGaCCTTGGCCGGCCTCCC) and ICC202 

{GGCCCACCCGTGAAGGTGAGCCGGCGTAAGATGCTTTTCTGTGACTGG) hybridize 5' 
and 3' of the Fse I-Not I insertion site of plasmid pMAL4.1, re- 
spectively. ICC277 introduces a T7 phage RMA polymerase promoter, 
a palindromic sequence resulting in a stem-loop structure on the 
RNA level, a ribosome binding site (RBS) and the translation 
start of gene 10 of the T7 phage including the ATG start codon. 
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Oligo ICC202 hybridizes at nucleotide position 668 of the fi-lac- 
tamase open reading frame and also introduces a stem-loop struc- 
ture at the 3' end of the resulting RNA. PGR was performed with 
the High fidelity PGR kit (Roche Diagnostic) for 25 cycles at 
50°C hybridization tenperature and otherwise standard conditions. 

The resulting PGR library was used in 5 consecutive rounds of se- 
lection and amplification by ribosome • display similar as de- 
scribed previously (Hanes et al., 1997) but with modifications as 
described below- 
One roxuid of ribosome display contained the following steps: In 
vitro transcription of 2 \xg PGR product with the RiboMax kit 
(Promega) resulted in ca. 50 \ig A. in vitro translation was per- 
formed for 9 minutes at 37°C in 22 ]il volume with 4.4 ^1 Premix Z 
{250 mM TRIS-acetate pH 7.5, 1.75 roM of each amino acid, 10 mM 
ATP, 2,5 icoffl GTP, 5 mM CAMP, 150 mM acetylphosphate, 2.5 mg/ml B. 
coli tRNA, 0.1 mg/ml folinic acid, 7.5 % PEG 8000, 200 mM potas- 
sium glutamate, 13.8 niM Mg{Ac)2, 8 ]il S30 ejctract (x mg/ml) and 
about 2 ]xg in vitro transcribed RNA from the pool. S30 extra.ct 
was prepared as described (Chen et al, 1983) . Next, the sample 
was transferred to an ice-cold tiibe containing 35.2 \il 10 % milk- 
WBT (TRIS-acetate pH 7.5, 150 mM NaCl, 50 mM Mg(Ac)2, 0.1 % 
Tween-20, 10 % milk powder) and 52,8 ]xl WBTH (as before plus 2.5 
mg/ml heparin) .■ Subsequently, immune precipitation was performed 
by addition of 10 iig purified IgGs, incubation for 90 minutes on 
ice, followed by' addition of 30 \il MhGmol Protein G beads (Mil- 
tenyi Biotec, 90 minutes on ice) . The sample was applied to a 
pre-equilibrated p, colximn (Miltenyi Biotec) and washed 5 times 
with ice-cold WBT buffer. Next 20 ul EB20 elution buffer (50 mM 
TRIS-acetate, 150 mM NaCl, 20 mM EDTA, 50 yg/ml S. cerevisiae 
RNA) was applied to the coliamn, incubated for 5 minutes at 4°C. 
Elution was completed by adding 2 x 50 pi EB20-. The mRNA from the 
elution sample was purified with the High pure 'RNA isolation kit 
(Roche Diagnostics) . Subsequent reverse transcription was per- 
formed with Superscript II reverse transcriptase kit (Roche Diag- 
nostics) according to the instruction of the manufacturer with 60 • 
pmol oligo ICC202 for 1 hour at 50oc in 50 y.1 volume. 5 ]il of 
this mix was used for the following PGR reaction with primers 
ICC202 and ICC277 as described above. 
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Three rounds of ribosome display were performed and the resulting 
selected PGR pool subsequently cloned into plasmid pHIEll (de- 
scribed above) by cleavage with restriction endonucleases Noti 
and Fsel. 

Evaluation of selected clones by sequencing and peptide-ELISA 
analysis: Selected clones were grown over night at SVC in 3 ml 
LB medium supplemented with 50 pg/ml Kanamycin to prepare plasmid 
DNA using standard procedures. Sequencing was performed at MWG 
(Germany) or at the Institute of Genomic Research (TIGR; 
Rockville, MD, U.S.A.). Peptides corresponding to the inserts 
were synthesized and coated in 10 mM NaHCO^ pH 9.3 at a concen- 
tration of 10 ug/ml (50 onto 96-well microtiter plates 
(Nunc). After blocking with 1% BSA in PBS at 370C, 1:200 and 
1:1000 dilutions of the indicated sera were diluted in 1% BSA/PBS 
and applied to the wells. After washing with PBS/0.1 % Tween-20, 
bio tin-labeled anti-human IgG secondary antibodies' (SBA) were 
added and these were detected by subsequent adding horseradish- 
peroxidase-coupled streptavidin according to standard procedures. 

Results 

The 250-bp genomic library (LSA250/1) as described above was used 
for screening. Purified igGs from uninfected adults but with high 
titer against S. aureus as described above were used for selec- 
tion of antigenic peptides. 

Three rounds of ribosome display selection and amplificaton were 
performed according to Experimental procedures; finished by clon- 
ing and sequencing the resulting PGR pool. 

Sequence analyses of a large number of randomly picked clones 
(700) led to the identification of the gene and the corresponding 

peptide or protein sequence that was specifically recognized by 
the high titer serum used for screening. The frequency with which 
a •specific clone was selected reflects at least in part the abun- 
dance and/or affinity of the specific antibodies in the servim 
used for selection and recognizing the epitope presented by this 
clone. Remarkably, some clones (ORFs) were picked up to 50 times, 
indicating their highly iiraaunogenic property. Table 2 shows the 
ORF name, the Seq.lD No. and the number of times it was identi- 
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fied by the inventive screen. 
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For a niairiber of immuno-selected ORFs peptides corresponding to 
the identified ixnmiuiogenic region were synthesized and tested in 
peptide-ELlSA for their reactivity towards the sera pool they 
were identified with and also a number of additional sera from 
patients who suffered from an infection by S. aureus. The two ex- 
airrples in the graphs in figure 5 show the values of peptides from 
aureolysin and Pis. They are not only hyperimmune reactive 
against the high titer sera pool but also towards a number of in- 
dividual patient's sera. All synthesized peptides corresponding 
to selected immunogenic regions showed reactivity towards the 
high titer sera pool and Table 2 summarizes the number of times 
the peptides were reactive towards individual patients sera, 
similar as described above. 

In addition, it is striking that for those ORFs that were also 
identified by bacterial surface display described above) , very 
often the actual immunogenic region within the ORF was identical 
or overlapping with the one identified by ribosome display. This 
coinparison can be seen in Table 2 . 

1 i 
1.1 

Example 5i Identification, of highly immunogenic antigens from S. 
aureus using Serological Prote<»ne Analysis. 

Bxperiaaental procedures 

Surface protein preparations from S. aureus containing highly im- 
munogenic antigens. S. aureus strains COL (Shafer and landolo, 
1979) and agr- (Recsei ,et al., 1986) were stored as glycerol 
stocks at -80°C or on BHI (DIFCO) plates at 4°C. Single clones 
were used for inoculation of overnight cultures in either BHI 
("Standard conditions") or RPMI 1640 (GibcoBRL) , last one de- 
pleted from iron ("stress conditions") by treating o/n with imi- 
nodiacetic acid (Sigma). Fresh medium was inoculated 1:100 the 
next day and bacteria were grown to O-D.^^^ between 0.3 and 0.7. 
Bacteria were harvested by centrifugation and washed with ice- 
cold PBS. Surface proteins were prepared by lysostaphin treatment 
under isotonic conditions (Lim et al. 1998). Briefly, ~3x 10' bac- 
teria (according to 0.0.^^^^ =, 1 are about 5x10' bacteria) were re- 
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suspended in 1 ml digestion buffer containing 35% raffinose (Aid- 
rich Chemical Company) , protease inhibitors (Roche) and 5 iinits 
lysostaphin (Sigma) . After incubation at 37°C for 30 min, proto- 
plasts were carefully sedimented by low-speed centrifugation. 
This treatment releases surface proteins covalently linked to the 
pentaglycine bridge of the peptidoglycan cell wall to the super- 
natant (in Crossley, 1997) . Cell surface proteins were either 
precipitated with methanol/chlorophorm (Wessel, 1984) or concen- 
trated in centrifugal filter-tubes (Millipore) . Protein samples 
were frozen and stored at -80°C or dissolved in sample buffer and 
used for isoelectric focusing (lEF) immediately (Pasguali et al. 
1997) . 

Serological proteome analysis of surface protein preparations 
from S. aureus. Samples were obtained from a) S. aureus /agr grown 
■under "stress conditions", b) S. aureus /COL grown \inder "standard 
conditions" and c) S. aureus /COL "stress conditions". Loading 
onto 17 cm-strips containing immobilized pH gradients (pH 4-7, 
BioRad) was done using the "in-gel-reswelling procedure" 
(Pasguali et al., 1997). The gels for blotting were loaded with 
100-800 iig protein, the preparative gels with 400-1,000 ]ig 
protein. Isoelectric focusing and SDS-PAGE (9-16% gradient gels) 
were performed as described (Pasquali et al., 1997). For Western 
blotting, proteins were transferred onto PVDF -membranes (BioRad) 
by semi-dry blotting. Transfer-efficiency was checked by amido- 
black staining. After blocking (PBS/0.1% Tween 20/10% dry milk,' 
4°C for 15 h) , blots were incubated for two hours with seinim 
(1:2,500-1:100,000 in blocking solution, see Table 3) . After 
washing, specific binding of serum igG was visualized with a 
goat-anti-human-IgG / peroxidase conjugate (1:25., 000, Southern 
Biotech) as secondary antibody and development with a 
chemiluminescence substrate (ECL™, Amersham) . A representative 
result is shown in Figure 6. Menibranes were stripped by treatment 
with 2% S-ME/Laemmli buffer for 30 min at 5G-65°C, immediately 
re-probed with a different serum, and developed as described 
above. This procedure ' was repeated up to five times. Signals 
showing up with patient and/or healthy donor control sera but not 
with the infant pool, were matched to the Coomassie • (BioRad) 
stained preparative gels (exainple shown in Figure 7) . The results 
of these serological proteome analyses of surface protein prepa- 
rations from S. aureus are summarized in Table 3. 



wo 02/059148 PCT/EP02/00546 



Sequencing of . protein spots by peptide- fingerprint MALDI-TOF-MS 
and tandem MS/MS. Gel pieces were washed alternately three times 
with 10 lal digestion buffer (lOmM NH4HCO3/CAN, 1:1}. Afterwards 
the gel pieces were shrunken with 10 ]il ACN and reswollen with 2 
111 protease solution (0.05 pg/ul trypsin, Promega, Madison, USA) . 
Digestion was performed for 10-12 h at 37°C. For M2y:jDI-T0F-MS 
peptides were extracted from the gel pieces with 10 iil digestion 
buffer. The supernatant was concentrated with ZipTip™ (Millipore, 
Bedford, USA) , the peptides were eluted onto the MALDI target 
with 0.5 vil extraction buffer (0.1% TFA/CMF, 1:1) and 0.5 ]il 
matrix solution (HCCA in ACN/0.1% TFA, 1:1) was added. MALDI-TOF- 
MS was done using a REFLEX III (Bruker Daltonik, Bremen, Germany) 
equipped with a SCOUTS 84 ion source. The acceleration voltage was 
set to 25 kV, and the reflection voltage to 28.7 kV. The mass 
range was set from 700 Da to 4000 Da. Data acquisition was done 
on a SUN Ultra using XACQ software, version 4.0. Post-analysis 
data processing was done using XMASS software, version 4.02 
(Bruker Daltonik, Bremen, Germany) . The results are summarized in 
tables 3 and 4. 

Example 6: Characterisation of highly inmunogenic proteins from 
S . aureus 

The antigens identified by the different screening methods with 
the IgG and IgA preparations form pre-selected sera are. further 
characterized, by the following ways: 

1. The, proteins are purified, most preferably as recombinant 
proteins expressed in E. coli or in a Gram+ expression system or 
in an in vitro translation system, and evaluated for antigenicity 
by a series of human sera. The proteins are modified based on 
bioinf ormatic analysis : N-terminal sequences representing the 
signal peptide are removed, C-terminal regions downstream of the 
cell wall anchor are also removed, and extra amino acids as tags 
are introduced for the ease of purification (such as Strep-tagll, 
His-tag, etc.) A large number of sera is then used in ELISA as- 
says to assess the fraction of human sera containing specific an- 
tibodies against the given protein (see Fig. 9 as an example) . 
One of the selected antigens is a 895 aa long protein, what was 
called LPXTGV (see Tables 2 and 4) , since it contains the 6ram+ 
cell wall anchor sequence LPXTG. This signature has been shown to 
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serve as cleavage site for sortase, a trans-peptidase which, cova- 
lently links LPXTG motif containing proteins to the peptidoglycan 
cell wall. LPXTGV is also eciuipped with a typical signal peptide 
(Fig. 8) . ELISA data using this protein as a Strep-tagged recom- 
binant protein demonstrate that this protein is highly iromuno- 
genic (high titers relative to other recombinant proteins) in a 
high percentage of sera (Fig. 9) . Importantly, patients with 
acute S. aureus infection produce significantly more of these 
anti-LPXTGV antibodies, than healthy normals, suggesting that the 
protein is expressed during in vivo infection. The overall ELISA 
titers of the individual antigenic proteins are compared, and the 
ones inducing the highest antibody levels (highly immunogenic) in 
most individuals (protein is expressed by most strains in vivo) 
are favored. Since the antigen specificity and quality (class, 
subtype, functional, nonfunctional) of the antibodies against S. 
aureus produced in individual patients can vary depending on the 
site of infection, accompanying chronic diseases (e.g. diabetes) 
and chronic conditions (e.g. intravascular device), and the indi- 
viduals' immune response, " special attention was paid to the dif- 
ferences detected among the different patient groups, since 
medical records belonging to each, sera were available. In addi- 
tion, each patient serum is accompanied by the pathogenic strain 
isolated from the patient at the time of serum sampling. 

2 . Specific antibodies are purified for functional ' characteri- 
zation. The purity and the integrity of the recombinant proteins 
are checked (e.g. detecting the N-terminal Strep- tag in Western 
blot analysis in comparison to silver staining in SDS-PAGE) . The 
antigens are immobilized through the tags to create an affinity 
matrix', and used for the purification of specific antibodies from 
highly reactive sera. Using as an example strep- tagged LPXTGV as 
the capture antigen, 20 \ig of antibody from 125 mg of IgG were 
purified. Based on the ELISA data a pure preparation was re- 
ceived, not having e.g. anti-LTA and anti-peptidoglycan (both 
dominant with unfractionated IgG) activity. The antibodies are 
then used to test cell surface localization by FACS and fluores- 
cent microscopy (Fig. 10) . 

3 '. Gene occurrence in clinical isolates 

An ideal vaccine antigen would be an antigen that is present in 
all,, or the vast majority of, strains of the target organism to 
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which the vaccine is directed. In order to establish whether the 
genes encoding the identified staphylococcus aureus antigens oc- 
cur ubiquitously in S. aureus strains, PGR was performed on a se- 
ries of independent S. aureus isolates with primers specific for 
the gene of interest. S. aureus isolates were obtained from pa- 
tients with various S. aureus infections. In addition several na- 
sal isolates from healthy carriers and several lab strains were 
also collected and analyzed. The strains were typed according to 
restriction fragment length polymorphism (RFLP) of the spa and 
coa genes (Goh et al. 1992, Fr^nay et al., 1994, vanden Bergh et 
al. 1999). From these results 30 different strains were identi- 
fied - 24 patient isolates, 3 nasal isolates and 3 lab strains. 
To establish the gene distribution of selected antigens, the ge- 
nomic DMA of these 3 0 strains was subjected to PGR with gene spe- 
cific primers that flank the selected epitope (ORF1361: Seq.lD 
NO. 187 and 188; ORF2268: Seq.ID No. 193 and 194; ORF1951: Seq.ID 
NO. 195 and 196; ORF1632 : Seq.ID No. 181 and 182; ORF0766: Seq.ID 
No. 183 and 184; ORFOSVe: Seq.ID No. 185 and 186; ORF0222: Seq.ID 
NO. 189 and 190; ORF0360: Seq.ID No. 191 and 192). The PGR prod- 
ucts were analyzed by gel electrophoresis to identify a product 
of the correct predicted size. ORFs 1361, 2268, 1951, 1632, 0766 
and 0222 are present in 100% of strains tested and ORF0576 in 
97%. However ORF0360 occurred in only 71% of the strains. Thus 
ORFs 1361, 2268, 1951, 1632, 0766, 0576 and 0222 each have the 
required ubiquitous presence among S. aureus isolates. 

These antigens (or antigenic fragments thereof, especially the 
fragments identified) are especially preferred for use in a vac- 
cination project against S. aureus. 

4. Identification of highly promiscuous HLA-class II helper 
epitopes within the ORFs of selected antigens 

The ORFs corresponding to the antigens identified on the basis of 
recognition by antibodies in human sera, most likely also contain 

linear T-cell epitopes. Especially the surprising finding in the 
course of the invention that even healthy uninfected, non-colo- 
nized individuals show extremely high antibody titers (> 100,000 
for some antigens, see Example 5) which are stable for >1 year 
(see Example 1) , suggests the existence of T-cell dependent mem- 
ory most probably mediated by GD4+ helper-T-cells . The molecular 
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definition of the corresponding HLA class II helper-epitopes is 
usefull for the design of synthetic anti-staphylococcal vaccines, 
which can induce iitimunological memory. In this scenario the 
helper-epitopes derived from the staphylococcal antigens provide 
"cognate help" to the B-cell response against these antigens or 
fragments thereof. Moreover it is possible to use these helper- 
epitopes to. induce memory to T- independent antigens like for in- 
stance carbohydrates (conjugate vaccines) , On the other hand, in- 
tracellular occurring staphylococci can be ■ eliminated by CD8+ 
cytotoxic T-cells, which recognize HLA class I restricted epi- 
topes. I 

T-cell epitopes can be predicted by various public domain algo- . ■ 
rithms: htfc p ; / /bimas . dcrt . n i h . crnv/molbio/hla bind/ (Park- 
er et al. 1994) , 

h t- t-n : / / 1 3 4 ■ 2 . 9 6 . 2 2 1 / s nr int s /MHnserver . dl 1 /home . htm (Rammensee at 
al. 1999), http : / /mypage . ihost . com/usinet . hamme76 / (Sturniolo et 
al. 1999). The latter prediction algorithm offers the possibility 
to identify promiscuous helper-epitopes, i.e. peptides that bind 
to several HLA class II molecules. In order to identify highly 
promiscuous helper-epitopes within staphylococcal antigens the 
ORFs corresponding to Seq ID 64 (IsaA) , Seq ID 114 (P0V2) , Seq 
ID 89 (ORF0222), Seq ID 70 (LPXTGIV) , Seq ID 56 (LPXTGV) , Seq 
ID 142 (LPXTGVI) , Seq ID 81 (ORF3200), Seq ID 74 {ORF1951) , Seq 
ID 94 (Empbp) , Seq ID 83 (autolysin) and Seq ID 58 (ORF2498) were 
analyzed using the TEPITOPE package http : / /mypaae . ihost . com/ u si - 
net.hamme76/ (Sturniolo et al. 1999). The analysis was done for 
25 prevalent DR-alleles and peptides were selected if they were 
predicted to be a) strong binders (1% threshold) for at least 
10/25 alleles or b) intermediate (3% threshold) binders for at 
least 17/25 alleles. 

The following peptides containing one or several promiscuous 
helper-epitopes were selected (and are claimed) : 

Seq ID 56: pos . 6-40, 583-598, 620-646, 871-896 

Seq ID 58: no peptide fulfills selection criteria 

Seq ID 64: no peptide fulfills selection criteria 

Seq ID 70s pos. 24-53 

Seq ID 74: pos. 240-260 

seq ID 81: pos. 1660-1682, 1746-1790 

Seq ID 83: pos. 1-29, 680-709, 878-902 
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Seg ID 89: pos. 

Seq ID 94: pos. 

Seq ID 114: pos. 

Seq ID 142: pos. 
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96-136 

1-29, 226-269; 275-326 

23- 47, 107-156 

24- 53 



The corresponding peptides or fragments thereof (for instance 
overlapping 15-mers) can be synthesized and tested for their 
ability to bind to various HLA molecules in vitro. Their inimuno- 
genicity can be tested by assessing the peptide (antigen) -driven 
proliferation (BrdU or 3H-thyinidine incorporation) or the secre- 
tion of cytokines (ELIspot, intracellular cytokine staining) of 
T-cells in vitro (Mayer et al . 1995, Schmittel et al. 2000, Ses- 
ter et al. 2000). In this regard it will be interesting to deter- 
mine quantitative and qualitative differences in the T-cell 
response to the staphylococcal antigens or the selected promiscu- 
ous peptides or fragments thereof in populations of patients with 
different staphylococcal infections, or colonization versus 
healthy individuals neither recently infected nor colonized. 
Moreover, a correlation between the antibody titers and the quan- 
tity and quality of the -T-cell response observed in these popula- 
tions is expected. Alteimatively, iiranunogenicity of the predicted 
peptides can be tested in HLA- transgenic mice (Sonderstrup et al. 
1999). 

Similar approaches can be taken for the identification of HLA 
class I restricted epitopes within staphylococcal antigens. 

Synthetic peptides representing one or moris promiscuous T helper 
epitopes from S. aureus 

Partially overlapping peptides spanning the indicated regions of 
Seq ID 56 (LPXTGV) , Seq ID 70 (LPXTGIV) , Seq ID 74 (ORFlhoml) , 
Seq ID 81 (EM_BP) , Seq ID 83 (Autolysin) , Seq ID 89 {0RFlhom2) , 
Seq ID 94 (EMPBP), Seq ID 114 (P0V2) and Seq ID 142 (LPXTGVI) 
were synthesized. Sequences of the individual peptides are given 
in Table 5. All peptides were synthesized using Fmoc chemistry, 
HPLC purified and analyzed by mass spectrometry. Lyophilized pep- 
tides were dissolved in DMSO and stored at -20°C at a concentra- 
tion of 5-10 itiM. 



Binding of synthetic peptides representing promiscuous T helper 
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epitopes to HLA molecules in vitro 

Binding of peptides to HLA molecules on the surface of antigen- 
presenting cells is a prerequisite for activation of T cells. 
Binding was assessed in vitro by two independent biochemical as- 
says using recombinant soluble versions of HLA class II mole- 
cules. One assay measures the concentration dependent competitive 
replacement of a labeled reference peptide by the test peptides. 
The second assay is based on the formation of SDS-stable com- 
plexes upon binding of high- and intermediate affinity ligands. 
A summary of the results obtained by the two assays is given in 
Table 5 . 

Soluble HLA molecules (DRA1*0101/DRB1*0101 and 

DRAl*0101/DRBl*0401) were expressed in SC-2 cells and purified as 
described in Aichinger et al., 1997. For the competition assay 
(Hammer et al. 1995) HLA molecules were applied between 50 and 
200 ng/well. For DRB1*0101 biotinilated indicator peptide HA 
{PKYVKQNTLKLAT, Valli et al . 1993) was used at 0.008 yM. For 
DRB1*0401 biotinilated indicator peptide UD4 (YPKFVKQNTLKAA, 
Valli et al. 1993) was used between 0.03 and 0.06 v^. Test pep- 
tides were used in serial dilutions from 0.02 nM to 200 pM. Mole- 
cules, indicator and test peptides were incubated overnight at 
31°C, pH 7. HLArpeptide complexes obtained after incubation with 
serial dilutions of test and reference peptides (the known high- 
affinity binders HA and UD4 were used as positive control) were 
captured in ELISA plates coated with antibody L243, which is 
known to recognize a conformational epitope formed only by cor- 
rectly associated heterodimers . Incorporated biotin was measured 
by standard colorimetric detection using a streptavidin-alkaline 
phosphatase conjugate (Dako) with NBT/BCIP tablets (Sigma) as 
substrate and automated OD reading on a Victor reader (Wallac) . 

T cell response against promiscuous T helper epitopes assessed by 
IFKg ELXspot assay -_' 

Upon antigenic stimulation T cells start to proliferate and to 
secrete cytokines such as interferon gamma (iFNg) . Human T- cells 
specifically recognizing epitopes within S. aureus antigens were 
detected by iFNg-ELlspot (Scbmittel et al. 2000). PBMCs from 
healthy individuals with a strong anti-S . aureus IgG response were 
isolated from 50-100 ml of venous blood by ficoll density gradi- 
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ent centrifugation and used after freezing and thawing. Cells 
were seeded at 200, 000/well ' in 96-well plates. Peptides were 
added as mixtures corresponding to individual antigens, in both 
cases at 10 ug/ml each. Concanavalin A (Ztoiersham) and PPD (tuber- 
culin purified protein derivate, Statens Serum institute) served 
as assay positive controls, assay medium without any peptide as 
negative control. After overnight incubation in Multi Screen 96- 
well filtration plates (Millipore) coated with the anti-hioman 
IFNg monoclonal antibody B140 (Bender Med Systems) the ELIspot 
was developed using the biotinylated anti-human IFNg monoclonal 
antibody B308-BT2 (Bender Med Systems) , Strep tavidin-alkaline 
phosphatase (DAKO) and BCIP/NBT alkaline phosphatase substrate 
(SIGMA) . Spots were counted using an automatic plate reader 
(Bioreader 2000, BIO-SYS) . Spots counted in wells with cells 
stimulated with assay medium only (negative control, generally 
below 10 spots / 100.000 cells) were regarded as background and 
subtracted from spot numbers counted in wells with peptides. 



Table 5: Promiscuous T helper epitopes contained in S.aureus antigens 



Mnino acid sequences within S.aureus antigens containing 
highly promiscuous T helper ^itopes 


binding 


IFNg 
ELIspot 


Seq ID 56 (LPXTGV) : pos. 6-40 

p6-28 >I>KI.RSFySIRKSTLGVASVIVST// 

p24-40 >VIVSTLFLISQHQAQA// 




44; 80, -8 
; 95; 112 


Seq ID 56 (LPXTGV): pos. 620-646 

p62 0-646 >FPyiPDKAVYNAIVKWVMn:GYEGQ// 






Seq ID 56 (LPXTGV) s pos. 871-896 

P871-896 >QSWWGLYAI,I.GMIAI.FIPKFRKBSK// ; 






Seg ID 70 (LPXTGIV) : pos. 24-53 

p24-53 >YSIRKPTVGTASILIGSLMyLGTQQEAEA// 


nd 


34;14;0 
!57;16 


Seg ID 74 (ORFlhoml) : pos. 240-260 
p240-260 >MNYGyGPGWTSRTISASQA// 




47 ; 50 ; 0 
;85;92 
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Seq ID 81 (EM_BP) : pos. 1660-1682 
pl560-1682 >NEIVLETIRDINNAHTLQQVEA// 


nd 


2;14,-5; 
77;26 


Seq ID 81 (EM_BP) s pos. 1746-1790 
pl746-1773 >LHMRHFSNlIP<aiVIKN2y:GVVGrSGr,LA// 
P1753-1779 >NNF<a!JVIKKlAIGVVGISGLLASFWFFI// 
pl777-17a9 >FFIAKRE?RKEDEE/ 


nd 
nd 
nd' 




Seq ID 83 (Autolysin) pos, 1-29 

pl-29: >MAKKF]Sr!rKLPSMVMiTLVGSAVTAHQVQA// 


nd 


6;35;7; 
60; 49 


Seq ID 83 (Autolysin) pos. 878-902 
P878-902: >NGJ:.SMVPWGTKNQVII.TGNNIAQG/ 


nd 




Seg ID 89 (0RFlhom2) : pos. 96-136 

P96-121 >GESrJNIIASRYGVSVDQLMAA]!ilNi:.RG// 

P117-136 >imiLRGYI.IMPNQTI.QIPN6// 




0;35;0; 
29; 104 


Seq ID 94 (EMPBP) : pos. 1-29 

P4-29 : >KLLVLTMSTLPATQIMNSl!lHaKASV// 






Seq ID 94 (EMPBP}: pos. 226-269 
P226-251 >IKINHFCWPQINSFKVIPPYGHNS// 
p2 5 4-2 70 >MHVPSFQ]!in!JTTATHQN// 




26;28;1 
6; 43; 97 


Seq ID 94 (EMPBP) : pos. 275-326 
P275-299 >YDYKYFySYKVVKGVKKyFSFSQS// 
p284-3 05 >YKWKGVKKYFSFSQSNGYKIG// 
P306-326 >PSLNIKNVNYQYAVPSYSPT// 






Seq ID 114 {P0V2): pos. 23-47 

p23-47 >AGGIFYNQTNQQLLVLCDGMGGHK// 




49; 20; 4 
;77;25 


Seq ID 114 (P0V2) : pos. 107-156 

pl07-124 >AIiVFEKSWIANVGDSRA/ 

P126-146 >RAYVINSRQIEQITSDHSFVN// 

pl42^158 >SFViraLVIiTGQITPEE// 


nd 
nd 




Seq ID 142 {X.PXTGVI) : pos. 1-42 

p6-30 >KEFKSFySIRKSSLGVASVAISTL// 

pl8-42 >SSLGVASVAISTLLLIMSNGEAQA// 


nd 


0;41;20 
; 88; 109 


Seq ID 142 (LPXTGVI): pos. 209-244 

p209-233 >IKLVSYDTVKDYAYIRFSVSNGTKA/ / 

p218-244 >KDYAYIRFSVSNGTKAVKIVSSTHFNN// 






Seq ID 142 (LPXTGVI): pos. 335-428 

p395-418 >FMVEGQRVRTISTYAINNTRCTIF// 

p416-428 >TIFRYVEGKSLYE// 
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1 Seg ID 142 (LPXTGVI): pos . 623-647 ' 1 
P623-647 >MTLPLMALI>ALSSIVAFVLPRKRKN // 













^) binding to soluble DRA1*0101/DRB1*0401 molecules was determined using a com- 
petition assay ( + , ++: binding, no con^etition up to 200 loM test peptide; 
nd: not done) 

2) results from 5 healthy individuals with strong anti-S . aureus IgG response. 
Data are represented as spots/200.000 cells (background values are siibtracted 

5 . Antigens may be inj ected into mice - and the antibodies 
against these proteins can be measured. 

6 . Protective capacity of the antibodies induced by the anti- 
gens through vaccination can be assessed in animal models. 

Both 5. and 6. are methods well available to the skilled man in 
the art. 

Example 7: Applications 

A) An effective vaccine offers great potential for patients fac- 
ing elective surgery in general, and those receiving endovascular 
devices, in particular. Patients suffering from chronic diseases 
with decreased immune responses or undergoing continuous ambula- 
tory peritoneal dialysis are likely to benefit from a vaccine 
with S. aureus by immxmogenic seinam-reactive antigens according 
to the present invention. Identification of the relevant antigens 
will help to generate effective passive immunization (humanized 
monoclonal antibody therapy) , which can replace human immuno- 
globulin administration with all its dangerous side-effects . 
Therefore an effective vaccine offers great potential for pa- 
tients facing elective surgery in general, and those receiving 
endovascular devices, in particular. 
S. aureus can cause many different diseases. 

1. Sepsis, bacteriaemia > — ' 

2 . Haemodialysed patients - bacteriemia, sepsis 

3 . Peritoneal dialyses patients - peritonitis 

4. Patients with endovascular devices (heart surgery, etc) - en- 
docarditis, bacteriemia, sepsis 
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5 . Orthopedic patients with prosthetic devices - septic arthri- 
tis 

6. Preventive vaccination of general population 

■R) Passive and activfi vaccination , both with special attention to 
T-cells with the latter one: It is an aim to induce a strong T 
helper response during vaccination to achieve efficient humoral 
response and also immunological memory. Up till now, there is no 
direct evidence that T-cells play an important role in clearing 
S. aureus infections, however, it was not adequately addressed, 
so far. An effective humoral response against proteinaceous anti- 
gens must involve T help, and is essential for developing mem- 
ory. Naive CD4+ cells can differentiated into Thl or Th2 cells. 
Since, innate immunological responses (cytokines) will influence 
this decision, the involvement of T-cells might be different dur- 
ing an acute, serious infection relative to immunization of 
healthy individuals with suhunit vaccines, not containing compo- 
nents which impair the immune response during the natural course 
of the infection. The consequences of inducing Thl or Th2 re- 
sponses are profound. Thl cells lead to cell-mediated immxmity, 
whereas Th2 cells provide humoral immunity. 

C) Preventive and therapeutic vaccines 

Preventive: active vaccination/passive immunization of 

people in high risk groups, before 

infection 

Therapeutic: passive vaccination of the already sick. 

Active vaccination to remove nasal carriage 

.q pp.r.ific examiJle for an application 

Elimination of MRSA carriage and prevention of colonization of 
the medical staff 

Carriage rates of S. aureus in the nares of people outside of the 
hospitals varies from iO to 40%. Hospital patients and personnel 
have higher carriage rates. The rates are especially high in pa- 
tients undergoing hemodialysis and in diabetics, drug addicts and 
patients with a variety of dermatologic conditions. Patients at 
highest risk for MRSA infection are those in large tertiary-care 
hospitals, particularly the elderly and immunocompromised, those 
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in intensive care iinits, bum patients, those with surgical 
wounds, and patients with intravenous catheters. 

The ELISA data strongly suggest that there is a pronounced igA 
response to S. aureus, which is not obvious "or known from the 
literature. Since the predominant mucosal immune response is the 
production of IgA with neutralizing activity, it is clear that 
the staphylococcal epitopes and antigens identified with the 
highly pure igA preparations lead to an efficient mucosal vac- 
cine. 

•Clear "indication: Everybody's threat in the departments where 
they perform- operation (esp. orthopedics, traumatology, gen. 
surgery) 

•Well-defined population for vaccination (doctors and nurses) 
•Health care workers Identified as intranasal carriers of an 
epidemic strain of S. aureus are cutrently treated with mupi- 
rocin and rifampicin iintil they eliminate the bacteria. Some- 
times it is not effective, and takes time. 

•Available animal model: There are mice models for intranasal 
, carriage. 
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Table I. ELISA titers of sera frcan non-in£ected individuals 
against multiple staplqrlococcal proteins. 

Atiti-staphylococcal antibody levels were measured individually by 
standard ELISA with total lysate prepared . from S. aureus grown in 
BHI medium (BHI) , lipoteichoic acid (LTA) , peptidoglycan (PG),. 13 
recombinant proteins, representing cell surface and secreted pro- 
teins, such as cluinping factor A and B (ClfA, ClfB) , Fibronectin- 
binding protein (FiiBPA) , SD- repeat proteins (sdrC, sdrE) , MHC 
Class II analogous protein (map-w) , Elas tin-binding protein 

(EBP) , enolase (reported to be cell surface located and immuno- 
genic) , iron transport lipoproteins (LP309, LP342) , sortase 

(srtA) , coagulase (coa) , extracellular f ibrinogen-binding protein 

(fib) . Two short synthetic peptides representing 2 of the five 
immunodominant D repeat domains from FnBPA was also included 

(D1+D3) as antigens- The individual sera were ranked based on the 
IgG titer, and obtained a score from 1-9. Score 1 labels the 
highest titer serum and score 8 or 9 labels the sera which were 
gth Qj. gth among all the sera tested for the given antigen. It re- 
sulted in the analyses of the top 20 percentile of sera (8-9/40) . 
The five "best sera" meaning the most hyper reactive in terms, of 
anti-staphylococcal antibodies were selected based on the number 
of scores 1-8. **** means that the antibody reactivity against 
the particular antigen was exceptionally high (>2x ELISA units 
relative to the 2"'^ most reactive ser\im) . 

Table 2a: Imniunogenic proteins identified by bacterial surface 
and ribosonne display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 library in lamB with patient sera 
1 (484); C, LSA250/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 librair/ 
in lamB with patient sera PI (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471) ) ; H, LSA250/1 library in fhuA with patient 
sera 1 (igA, 708) . Ribosome display: D, LSA250/1 library with IC 
sera (1586) . *, identified 18 times of 33 screened; was therefore 
eliminated, from screen C. **, prediction of antigenic sequences 
longer than 5 amino acids was performed with the programme ANTI- 
GENIC (Kolaskar and Tongaonkar, 1990); #, identical sequence pre- 
sent twice in ORF; ##, clone not in database (not sequence by 
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TIGR) . 



antigenic 


Old 
ORF 
number 


Putative function 
Oby homology) 


predicted Immunogenic m** 


No. of se- 
lected 
clones pet 
ORF and 


Location of 
identified 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 








genie region 


SaA0003 


ORF2963P 


repC 


5-20,37-44, 52-59. 87-94, 1 16-132 


C:3 


aa 112-189 


C:GSBYM94(112- 
189);26/30 


171,172 


SaA0003 


ORF2967P 


repC 


7-19, 46-57, 85-91, 110-1 17, 125- 
133, 140-149, 156-163, 198-204. 
236-251, 269-275, 283-290, 318- 
323, 347-363 


C:18 


aa9-42 
aa 158-174 


C:GSBYI53(9- 
42): 1/1 


150, 158 


0093 


ORF1879 


SdiC 


23-51,75-80,90-99, 101-107, 151- 
157, 173-180, 185-205,215-226, 
239-263, 269-274, 284-304, 317- 
323, 329-336, 340-347, 360-366, 
372-379, 391-397, 399-406, 413- 
425, 430-436, 444-455, 499-505, 
520-529, 553-568, 586-592, 600- 
617, 631-639, 664-678, 695-701, 
891-903, 906-912, 926-940 


A:1,D:5, 
C:1,F:6, 
G:2 


aa 98-182 
aa 684-764 
aa 836-870 


A:GSBXL70(98- 

182):9/30 

D:n.d. 

C:GSBYH73(8I5- 
870):3/16 


34,86 


0095 


ORF1881 


SdrE 


25-45,72-77, 147-155, 198-211. 
217-223, 232-238, 246-261, 266- 
278, 281-294, 299-304, 332-340, 
353-360, 367-380, 384-396, 404- 
409, 418-429, 434-440, 448-460, 
465-476, 493-509, 5 17-523, S3 1- 
540, 543-555, 561-566, 576-582, 
584-591, 603-617, 633-643, 647- 
652, 668-674, 677-683, 696-704, 
716-728, 744-752, 755-761, 789- 
796, 809-815, 826-840, 854-862, 
887-903, 918-924, 1 1 10-1 1 1 6, 
1125-1131,1145-1159 


C:12,E:2 


aa 147-192 


C:GSBYH3I(147- 
192):2/14 

E:GSBZA27(I44- 
I62):23/41 


145, 153 


0123 


ORF1909 


unknown 


9-28,43-48, 56-75, 109-126, 128- 
141, 143-162, 164-195, 197-216, 
234-242,244-251 


B:3,E:7, 
G:l 


aa 168-181 


B:GSBXF80(168- 
181):5/27 

E:GSBZC17(168- 
181):25/41 


35, 87 


0160 


ORF1941 


unknown 


4-10, 20^2, 50-86, 88-98, 102-171, 
176-182, 189-221. 223-244, 246- 
268,276-284,296-329 


A:l 


aaU2-188 


A:GSBXO07(112- 
188):5/30 


36,88 


0222 

i.j 


ORF 1988 


homology with 
ORFl 


4-9, 13-24, 26-34, 37-43, 45-51, 
59-73, 90-96, 99-1 13, 160-173. 
178-184, 218-228, 233-238, 255- 

262 


A:52, 
C;18*, 
H:19 


aa 45-105 
aa 103-166 
aa 66-153 


A:GSBXM63(65- 
95): 1/1 

A:GSBXM82(103- 
166); 14/29 
A:GSBXK44- 
bmd3(65- 
153):47/51 


37,89 


0308 


ORF2077 


Complement, un- 
known 


13-27,42-63, 107-191, 198-215, 
218-225,233-250 


A:6, B:2, 

C:47, 

E:35 


complement 
bp 474-367 


A:GSBXK03(bp473 
-367):28/69 
B:GSBXD29(bp465 
^31):10«7 


38, 90 
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s. 

antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 

clones per 
ORF and 


Location of 
identified 

genie region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


0317 


ORF2088 


prepratein translo- 
case seoa subunit 


16-29, 64-77, 87-93, 95-101, 127- 
143, 150-161,204-221,225-230, 
236-249, 263-269, 28 1-309, 311- 
325, 337-343, 41 1-418, 421-432, 
435-448, 461-467, 474-480, 483- 
489, 508-516, 542-550, 580-589, 
602-61 1, 630-636, 658-672, 688- 
705, 717-723, 738-746, 775-786, 
800-805, 812-821, 828-834 


A:l 


aa 1-19 


A:GSBXP37(1- 
19):6/29 


39,91 


0337 


ORF2110 


Hypothetical pio- 


26-53,95-123, 164-176, 189-199 


D:12 


aa8-48 


D:n.d. 


40,92 


0358 


ORF2132 


Clwnping&ctor A 


8-35, 41-48, 59-66, 87-93, 139-144, 
156-163, 198-209, 215-229, 236- 
244, 246-273, 276-283, 285-326, 
328-342, 349-355, 362-370, 372- 
384, 396-402, 405-415, 423-428, 
432-452, 458-465, 471-477, 484- 
494, 502-515, 540-547. 554-559, 
869-875,893-898,907-924 


C:1,D:2, 
E:l 


aa 706-809 


D:n.d. 


41.93 


0360 


ORP2135 
Empbp 


extracellular 
binding protein 


7-13, 15-23, 26-33,68-81, 84-90, 
106-117, 129-137, 140-159, 165- 
172, 177-230, 234-240, 258-278, 

295-319 


A:46, 
B:21, 
C:I1,E:2, 
F:18, G:7, 


aa 22-56 
aa 23-99 
aa 97-1 15 
aa 233-250 
aa 245-265 


A:GSBXK24(23- 
55): 1/1 

B:GSBXB43(39- 
54):58/71 
A:GSBXK02-^ 
bmdl{22"99):59/S9 
B:GSBXD82- 
bdbl9(97-115):l/l 
F: S ALAIX)3(233— 
250): 15/41 


42,94 


0453 


ORF2227 


coma opeton 
protein 2 


17-25, 27-55, 84-90, 95-101. 1 15- 
121 


C:3 


aa 55-101 


C:GSBYG07(55- 
101):1/1 


146, 154 


0569 


ORF1640 


V8 protease 


5-32, 66-72, 87-98, 104-112, 116- 
124, 128-137, 162-168, 174-183. 
248-254, 261-266, 289-303, 312- 
331 


A:1,F:1 


aa 174-249 


A:GSBXS5I(174- 
249): 11/30 


32. 84 
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aureus 
antigenic 


Old 
ORF 

nnmber 


Putative function 
(by liomology) 


predicted immunogenie aa** 


No. of se- 
lected 
clones pel 
ORF and 


Location of 
identified 

genie region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


0576 


ORF1633 
Autolysin 


autolysin, adhe- 


4-19, 57-70,79-88, 126-132, 144- 
159, 161-167, 180-198,200-212, 
233-240, 248-255, 276-286, 298- 
304, 309-323, 332-346. 357-366, 
374-391, 394-406, 450-456,466- 
473, 479-487, 498-505, 507-5 1 9, 
521-530, 532-540, 555-565, 571- 
581, 600-611, 6 19-625, 634-642, 
650-656, 658-665, 676-682, 690- 
699, 724-733, 740-77 1, 774-784, 
791-797, 808-815, 821-828, 832- 
838, 876-881, 893-906, 922-929, 
938-943, 948-953, 969-976, 1002- 
1008, 1015-1035, 1056-1069. 1105- 
1116, 1124-1135. U44-U51, 1173- 
1181, 1186-1191, 1206-1215, 1225- 
1230, 1235-1242 


A:21, 
B;46, 
C:55, E:5, 
F:85, 
H:19 


aa 6-66 
aa 65-124 
aa 579-592 
aa 590-604 


A:GSBXN93(6- 
66):5/16 

C;QSBYH05(45- 

144):7/8 

A:GSBXK66- 

bmdl8(6S- 

124): 16/30 

B-.GSBXB89(108- 

123):i;i 

B:GSBXB02(590- 
603):39/71 
F:SALAM15(579- 
592):25/41 


31,83 


Q657 


ORF un- 
known 


LPXTGVI protein 


9-33, 56-62, 75-84, 99-105, 122- 
127. 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426-438, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-641 


A:2, B:27, 
F:15 


aa 527-544 


B:GSBXE07- 

bdbl(527- 

542):U/71 

F:SALAX70(526- 

544):11/41 


1, 142 


0749 


ORF1462. 


Caibamoyl-phos- 
phate synthase 


8-23, 31-38, 42-49, 61-77, 83-90, 
99-108, 110-119, 140-147, 149-155, 
159-171. 180-185, 189-209,228- 
234, 245-262, 264-275, 280-302, 
304-330, 343-360, 391-409, 432- 
437, 454-463, 467-474, 478-485, 
515-528, 532-539, 553-567, 569- 
581, 586-592, 605-612, 627-635, 
639-656, 671-682, 700-714, 731- 
747, 754-770, 775-791, 797-834, 
838-848, 872-891, 927-933, 935- 
942, 948-968, 976-986, 1000-1007, 
1029-1037 


C:2 


aa 630-700 


C:GSBYK1 7(630- 
700):5/9 


144, 152 


944 


ORF1414 


Yfix 


6-33, 40-46, 51-59, 61-77, 84-104, 
112-1 18, 124-187, 194-248, 252- 
296, 308-325, 327-361, 367-393, 
396-437, 452-479, 484-520, 535- 
545, 558-574, 582-614, 627-633, 
656-663, 671-678, 698-704;713- 
722, 725-742, 744-755, 770-784, 
786-800,816-822,827-837 


D:4 


aa 483-511 


D :n.d. 


30,82 


1050 


ORF1307 


unknown 


49-72, 76-83, 95-105, 135-146, 
148-164, 183-205 


A:1,H:45 


aa 57-128 


A:GSBXM26(57- 
128):7/30 


28,80 
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SI 
protein 


Old 
ORF 


Putative function 
(by homology) 


predicted immunogenic aa'** 


No. of se- 
lected 
clones per 
ORF and 


Location of 
Identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 


1209 


ORF3006 


heitiN homolog 


12-36, 43-50, 58-65, 73-78, 80-87, 
108-139, 147-153, 159-172, 190- 
203 211—216, 224—232, 234—246, 
256-261, 273-279, 286-293, 299- 
306, 340-346, 354-366 


B:7, F:8 


aa 167-181 


B:GSBXB76(167- 
179);25/71 
F:SALBC54(169- 
183):18/41 


54, 106 


1344 


ORF0212 


NifS protein 
horaolog 


8-16, 22-35, 49-58, 70-77, 101-121, 
123-132, 147-161, 163-192, 203- 
209, 216-234, 238-249, 268-274, 
280-293, 298-318, 328-333, 339- 
345,355-361,372-381 


A:ll 


aa- 34-94 


A:GSBXK59~ 
bmd21(34-94):6/29 


S, 141 


1356 


ORF0197 


Hypothetical pro- 


28-55, 82-100. 105-111, 125-131, 

137-143 


D:12 


aal-49 


D:n.d. 


4,57 


1361 


ORF0190 


LPXTGV protein 


5-39, 1 1 1-1 17, 125-132. 134-141, 
167-191, 196-202, 214-232, 236- 
241, 244-249, 292-297, 319-328, 
336-341, 365-380, 385-391, 407- 
416, 420-429, 435-441, 452-461, 
477-488, 491-498, 518-532, 545- 
556, 569-576, 581-587, 595-602, 
604-609. 617-640, 643-651, 702- 
715, 723-731, 786-793, 805-811, 
826-839, 874-889 


A:1,B:23, 
E:3.F:31 


aa 37-49 
aa 63-77 
aa 274-334 


B:GSBXF81(37- 
49):1/1 

B:GSBXD45- 
bdb4(62-77): 12/70 
A:GSBXL77(274- 
334):5/30 
F;SALAP81(62- 
77): 10/41 1 


3,56 


1371 


ORF0175 


YtpT, conserved 
hypothetical pro- 


37-42, 57-62, 121-135, 139-145, 
183-190, 204-212, 220-227, 242- 
248, 278-288, 295-30, 304-309, 
335-341, 396-404, 412-433, 443- 
449, 497-503, 505-513, 539-545, 
552-558, 601-617, 629-649, 702- 
711, 736-745, 793-804, 814-829, 
843-858, 864-885, 889-895, 905- 
913, 919-929, 937-943. 957-965. 
970-986, 990-1030, 1038-1049, 

1126-1136, 1145-1157,1163-1171, 
1177-1183, 1189-1196,1211-1218, 
1225-1235, 1242-1256, 1261-1269 


C:3,E:2, 
0:1 


aa 624-684 
aa 891-905 


C:GSBY095(624- 
684):7/22 
E:QSBZB45(891- 
905):10/41 


143, 151 


1491 


ORF0053 


Cmp binding fac- 
tor 1 homolog 


12-29, 34-40, 63-71, 101-110, 114- 
122, 130-138, 140-195, 197-209, 
215-229, 239-253, 255-274 


A:7,C:2, 
E:7,F:4 


aa 39-94 


A:GSBXM13(39- 
94): 10/29 
F:SALAY30(39- 
S3):4/41 


2,55 


1616 


ORF1180 


leukocidin F ho- 
molog 


16-24, 32-39, 43-49, 64-71, 93-99, 
126-141, 144-156,210-218,226- 
233,265-273,276-284 


A:10 


aa 158-220 


A:GSBXK06(158- 
220):8/29 


27,79 


1618 


ORF1178 


LukM homolog 


5-24, 88-94, 102-1 13. 132-143, 
163-173.216-224,254-269,273- 
278, 305-313. 321-327. 334-341 


A: 13, B:3 
C:36, E:4, 
F: 12,0:2, 
H:10 


aa 31-61 
aa 58-74 


A:GSBXK60(31- 

61):20/29 

B:GSBXB48(58- 

74):49/71 

F:SALAY4I{58- 

74):30/4I 


26,78 
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& 

antigenic 


Old 
ORF 
number 


Putative fiinction 
(by liomology) 




No. of se- 
lected 
clones pet 


Location of 
identified 
immuno- 


Serum reactivity 
TOth relevant re- 
gion (positive/total) 


Seq ID no; 
(DNA 
+Prot) 






ORF and 






1632 


ORFI163 


SdrH homolog 


7-35, 54-59, 247-261, 263-272. 
302-320, 330-339, 368-374, 382- 
411 


B:6,E:I1, 
F;34 


aa 105-1 19 
aa 126-143 
aa 168-186 


B:GSBXG53(168- 
186):39/71 
F:SALAP07(105- 
119):11/41 


25, 77 


1763 


ORF1024 


unknown 


5-32,35-48,55-76 


C:3 


complement 
bp 237-170 


C:GSBYI30(98aa):l 

n 


24,76 


1845 


ORF0942 


Hyaluronate lyase 


10-26, 31-44, 60-66, 99-104, 146- 
153, 163-169, 197-205,216-223, 
226-238, 241-238, 271-280, 295- 
315, 346-351, 371-385, 396-407, 
440-446, 452-457, 460-466, 492- 
510, 537-543, 546-551, 565-582, 
590-595, 635-650, 672-678, 686- 
701, 705-712, 714-721, 725-731, 
762-768, 800-805 


D:5, F:2 


aa208-224 
aa 672-727 


D:n.d. 


23,75 


1951 


ORF0831 


homology with 
ORFl 


5-22, 42-50, 74-81, 139-145, 167- 
178, 220-230, 246-253, 255-264 


A:223, 
B:56, 
C:167, 
E:43, 
F:100, 
a:13, 
H:102 


aa 137-237 
aa 250-267 


B:GSBXC07(180- 

190) :1/1 

A;GSBXK29(177- 

195);I5/29 

B:GSBXD43(250- 

267):10/71 

F:SALAM13(178- 

191) :20/41 


22.74 


1955 


ORF0826 


homology with 
ORFI 


4-9, 15-26, 65-76. 108-U5, 119- 
128, 144-153 


A:1,B;3, 

E:l, F:8 


aa 38-52. 
aa 66-1 14 


A:GSBXR10(66- 
114):5/30 
F:SALAM67(37- 
52): 16/41 


21,73 


2031 


ORF0749 


unknown 


10-26, 31^3, 46-58, 61-66, 69-79, 
85-92, 100-115, 120-126, 128-135. 
149-155, 167-173, 178-187, 189- 

196j 202-222, 225-231, 233-240, 
245-25 1, 257-263, 271-292. 314- 
322, 325-334, 339-345 


B:2,F:2 


aa 59-74 


B:GSBXC01(59- 
71):ll/26 


20, 72 


2086 


ORF0691 
Sbi 


IgG binding 
protein 


6-20, 53-63, 83-90, 135-146, 195- 
208, 244-259, 263-314, 319-327, 
337-349, 353-362, 365-374, 380- 
390,397-405, 407-415 


A:l, B:8, 
E:24, F:9, 
G:137 


38 208-287 
aa 261-276 
aa 286-314 


A:GSBXSS5(208- 

287):38/46 

B:GSBXB34(299- 

314)::1I/7I 

F;SALAX32(261- 

276):21/41 


19.71 
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s. 

antigenic 


Old 
ORF 
number 


Putative function 
Q>y homology) 


predicted immunogeiile aa** 


No. of se- 
lected 
clones per 
ORF and 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2180 


ORF0594 


LPXTGIV protein 


1 1-20, 26-47, 69-75, 84-92, 102- 
109, 119-136,139-147,160-170, 
178-185, 190-196,208-215,225- 
233, 245-250, 265-272, 277-284, 
300-306, 346-357, 373-379, 384- 
390, 429-435, 47 1-481, 502-507, 
536-56 1 , 663-688, 79 1-8 1 6, 905- 
910, 919-933, 977-985, 1001-1010, 
1052-1057, 1070-1077, 1082-1087, 
1094-1112 


A:3,C:3, 
E:6,F:2, 
H:6 

LJ 


aa 493-587 
aa 633-715 
88 704-760* 
aa 760-832 
(oa 832- 
887)' 


A;GSBXS6 1(493- 
S55):l/1 

A:GSBXL64(496- 
585):1/1 

A:GSBXS92(760- 

841):1/1.' 

A:bnid4(704- 

760):16/30' 

(A:bmd4(830- 

88S):16/30)« 

F:SALBC43(519- 

533):4/41 


18,70 


2184 


ORF0590 


FnbpB 


5-12, 18-37, 104-124, 139-145, 
154-166, 175-181, 185-190, 193- 
199, 203-209, 235-244, 268-274. 
278-292, 299-307, 309-320, 356- 
364, 375-384, 390^04, 430-440, 
450-46 1, 488-^95, 505-51 1, 527- 
535, 551-556, 567-573, 587-593, 
599-609, 624-631, 651-656, 665- 
671, 714-726, 754-766, 799-804, 
818-825, 827-833, 841-847, 855- 
861. 876-«93, 895-903, 927-940 


A:2,C:4, 
G:9 


aa 701-777 
aa 783-822 


A:GSBXM62(702- 
777);28/28 
A:GSBXR22(783- • 
855):1/1 


17,69 


2186 


ORF0588 


Fnbp 


8-29, 96-105, 114-121, 123-129. 
141-147, 151-165. 171-183, 198- . 
206, 222-232. 253-265. 267-277, 
294-300, 302-312, 332-338, 362- 
368, 377-383, 396-^, 410-416, 
45 1-459, 473-489. 497-503, 537- 
543, 549-559, 581-600, 623-629, 
643-649, 655-666, 680-687, 694- 
700, 707-712, 721-727, 770-782, 
810-822, 874-881, 883-889, 897- 
903, 9 1 1-917, 925-931, 933-939. 
946-963, 965-973, 997-1010 


A:4,C:4, 
D:5,E:2 


aa 710-787 
aa 855-975 
aa 916-983 


C;GSBYN05(710- 

787):19/25 

D:n.d. 

A:GSBXP01(9I6- 
983):17/30 


16, 68 


2224 


ORF0551 


unknown 


49-56, 62-68, 83-89, 92-98, 109- 
115, 124-131, 142-159, 161-167, 
169-175, 177-188, 196-224, 230- 
243.246-252 


B:2 


aa 34-46 


B:GSBXD89(34- 
46):l/l 


15,67 
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& 

antigenic 
protein 


Old 
ORF 
number 


Putative function 
(by homology) 


predicted immnnogeiiic aa** 


Iccted 
ORF and 


Location of 
identified 

genie region 


Scrum reactivity 
with relevant re- 
gion (positive/total) 


PNA 
+Prot) 


2254 


ORF0519 


Conserved hypo- 
thetical protein 


14-22, 32-40, 52-58, 61-77, 81-93, 
111-117,124-138,151-190,193- 
214,224-244,253-277,287-295, • 
307-324, 326-332, 348-355, 357- 
362, 384-394, 397-434, 437-460, 
489-496, 503-5 10. 5 16-522, 528- 
539, 541-547, 552-558, 563-573, 
589-595, 602-624, 626-632, 65 1- 
667, 673-689, 694-706, 712-739, 
756-790 


D:3 


aa 403-462 


D.n.d. 


14, 66 


2264 


ORF0509 


ORFl; homology 
with putative se- 
creted antigen 
precursor Horn S. 
epidermidis 


5-31, 47-55, 99-104, 133-139, 156- 
172,214-224.240-247 


A:131. 

B:51, 

C:13, 

E:43, 

F:78, G:2, 

H:17 


aa7-87 
aa 133-242 


A:GSBXP22(145- 

196): 1/1 

A:GSBXK05- 

bmdl6(178~ 

218):6/29 

B:GSBXE24- 

bdb20(167-178):l/l 

F:SALAQ91(173- 

184):15/41 


13,65 


2268 


ORF0503 


IsaA, possibly ad- 
hesion/ aggrega- 


7-19, 26-45, 60-68, 94-100, 111- 
119, 126-137. 143-148, 169-181, 
217-228 


A:7,B:65, 
C:3,E:2, 
F:53 


aa 67-116 
aa 98-184 
aa 182-225 


A:GSBXK88(67- 
116): 1/1 

A:GSBXN!9(98- 

184):22/29 

A:GSBXN32(182- 

225):34/71 

B:GSBXB7I(196- 

209) : 16/29 
F:SALAL22(196- 

210) :16/4I 


12,64 


2344 


ORF0426 


Clumping factor B 


4-10, 17-45, 120-127, 135-141, 
168-180, 187-208, 216-224,244- 
254, 256-264, 290-312, 322-330, 
356-366, 374-384, 391-414, 421- 
428, 430-437, 442-449, 455-461, 
464-179, 483-492, 501-512, 548- 
555, 862-868, 871-876, 891-904 


D:9,E:1, 
F:3,H:4 


aa 706-762 
aa 810-852 


D:n.d. 


11,63 


2351 


ORF04I8 


auiwlysin 


10-29, 46-56, 63-74, 83-105, 107- 
114, 138-145, 170-184, 186-193, 
216-221, 242-248, 277-289, 303- 
311, 346-360, 379-389, 422-428, 
446-453, 459-469, 479-489, 496- 
501 


A:I,C:6 


aa 83-156 


A:GSBX046(83- 
156):14/29 


10,62 
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s. 

antigenic 
protein 


Old 
ORF 
number 


PutRtive function 
(by tiomology) 


predicted immunogente as** . 


No. of se- 
lected 
donesper 
ORF and 


Location of 
identified 
immuno- 
genic region 


Serum reactivity 
with relevant re- 
gion (positlve/total) 


Seq ID no: 
(DNA 
+Prot) 


2359 


ORF0409 


genie secreted 
Jratein precuisor, 
mtative 


4-29, 92-99, 1 19-130, 228-236, 
264-269, 27 1-280, 3 1 1-3 17, 321- 
331, 341-353, 357-363, 366-372, 
377-384, 390-396, 409-415, 440- 
448, 458-470, 504-520, 544-563, 
568-581, 584-592, 594-603, 610- 
616 


B:4, F:ll 


aa 168-184 
aa 206-220 
aa 297-309 


B:GSBXD01(168- 
184):1/1 

B:GSBXD52(205- 
220):1/1 

B:GSBXC17(297- 
309):6/27 
F:SALAU)4(20S- 
220):9/41 


9,61 


2378 


ORF0398 


SipA 


18-23,42-55, 69-77, 85-98, 129- 
136, 182-188. 214-220, 229-235, 
242-248, 251-258, 281-292, 309- 
316, 333-343, 348-354, 361-367, 
393-407, 441-447, 481-488, 493- 
505, 510-515, 517-527, 530-535, 
540-549, 564-583, 593-599, 608- 
621, 636-645, 656-670, 674-687, 
697-708, 726-734, 755-760. 765- 
772,785-792, 798-815, 819-824, 
826-838, 846-852, 889-904, 907- 
913, 932-939, 956-964, 982-lOOD, 
1008-1015, 1017-1024, 1028-1034, 
1059-1065, 1078-1084, 1122-1129, 
1134-1143, 1180-1186, 1188-1194, 
1205-1215, 1224-1230, 1276-1283, 
1333-1339, 1377-1382, 1415-1421, 
1448-1459, 1467-1472, 1537-1545, 
1556-1566, 1647-1654, 1666-1675, 
1683-1689, 1722-1737, 1740-1754, 
1756-1762, 1764-1773, 1775-1783, 
1800-1809, 1811-1819, 1839-1851, 
18S9-1866, 1876-1882, 1930-1939, 
1947-1954, 1978-1985, 1999-2007, 
2015-2029. 2080-2086, 2094-2100, 
21 12-21 18, 2196-2205, 2232-2243 


C:1,D:7, 
F:4,H:11 


aa 198-258 
aa 646-727 
aa 846-857 
aa2104- 
2206 


C:GSByi73(646- 
727); 2/9 

F:SALA033(846- 
857): 10/41 
D:n.d. 


8,60 


2466 


ORF0302 


YycH protein 


16-38, 71-77, 87-94, 105-112, 124- 
144, 158-164, 169-177. 180-186, 
194-204, 221-228, 236-245, 250- 
267, 336-343, 363-378, 385-394, 
406-412, 423-440, 443-449 


D:14 


aa 401-494 


D:n.d. 


7,59 


2470 


ORF0299 


Conserved hypo- 
tlietical protein 


4-9, 17-41, 50-56, 63-69, 82-87, 
108-115, 145-151,207-214, 244- 
249, 284-290. 308-316, 323-338, 
348-358, 361-378, 410-419, 445- 
451, 512-522, 527-533, 540-546, 
553-558, 561-575, 601-608, 632- 
644, 656-667, 701-713, 727-733, 
766-780 


C:3 


aa 414-455 


C:GSBYH60(414- 
455):28/31 


169,170 
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No. of se- 
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gion (positive/total) 


Seq ID no: 
(DNA 
+Prot) 


2498 


ORP0267 


Conserved hypo- 
tlietical protein 


33-43, 45-5 1 , 57-63, 65-72, 80-96, 
99-110, 123-129, 161-171, 173-179, 
185-191, 193-200, 208-224, 227- 
246, 252-258, 294-308, 321-329, 
344-352,691-707 


D:12 


aa 358-411 
aa 588-606 


D:17/21 


6,58 


2548 


ORF27n 


IgG binding 
protein A 


4-16, 24-57, 65-73, 85-91, 95-102, 
125-132, 146-152, 156-163, 184- 
190, 204-210, 214-221, 242-252, 
262-268, 272-279, 300-311, 320- 
337, 433^, 472^80, 505-523 


A:55, 
B;54, 
0:35, 
F:59, 
0:56, 
H:38 


aal-48 
aa 47-143 
aa 219-285 
aa 345-424 


A;GSBXK68(1- 
73):2l/30 
A:GSBXK41(47- 
135):1/1 

A:GSBXN38(219- 
285): 19/30 
A:GSBXLI 1(322- 
375): 10/30 
B:GSBXB22(406- 

F:SALAM17(406- 
418);29/41 


53, 105 


2577 


ORF2683 


Hypotlietioal pro- 


4-21, 49-56. 65-74, 95-112, 202- 
208, 214-235 


C:6 


aa 99-171 


C:GSBYL56(99- 
17.1):1/1 


149, 157 


2642 


ORF2614 


unknown 


34-58, 63-69, 74-86, 92-101, ISO- 
US, 142-150, 158-191, 199-207, 
210-221, 234-249, 252-271 


0:1, Bil 


aa5-48 


C:bhe3(5- 
48);25/30" 


52, 104 


2664 


ORF2593 


Conserved hypo- 
thetical protein 


7-37, 56-71, 74-150, 155-162, 183- 
203, 2 1 1-222. 224-234, 242-272 


D:35 


aa 77-128 


D:n.d. 


51, 103 


2670 


ORF2588 


Hexose transporter 


18-28, 36-49, 56-62, 67-84. 86-95, 
102-153, 180-195, 198-218,254- 
280, 284-296. 301-325, 327-348, 
353-390, 397H02, 407-414, 431- 

455 


D:16 


aa 328-394 


D:n.d. 


50, 102 




ORF2577 




4-18, 25-31, 35--40, 53-69, 89-102, 
147-154, 159-165, 185-202,215- 
223, 284-289, 315-322, 350-363, 
384-392, 447-^3, 473-479. 517- 
523, 544-550, 572-577, 598-604, 
617-623 


0:26, G:4, 
H:8 


aa 438-5 16 
33 505-570 
aa 569-619 


C:GSBYH1 6(438- 
516):3/5 

C:GSBYG24{505- 
570):l/7 

619):2/7 


148, 156 


2740 


ORF2515 


Hypotlietioal pna- 


5-44, 47-55, 62-68, 70-78, 93-100, 
128-151, 166-171. 176-308 


D:4 


aa 1-59 


D:n.d. 


49, 101 


2746 


ORF2S07 


homology with 
ORFl 


5-12, 15-20,43-49, 94-106, no- 
lle, 119-128, 153-163. 175-180, ' 
185-191, 198-209, 244-252, 254- 
264, 266-273, 280-288, 290-297 


A:1,H:13 


aa 63-126 


A:GSBXO40(66- 
123):8/29 


48, 100 


2797 


ORF2470 


unknown 


10-27,37-56,64-99, 106-119, 121- 
136, 139-145, 148-178, 190-216, 
225-249, 25 1-276, 292-297, 3 12- 
321,332-399,403-458 


B:3, E:2, 
F:13,H:3 


aa 183-200 
aa 349-363 


B:GSBXE85(183- 
200):ll/27 
F:SALAQ47(183- 
200):8/41 


47,99 
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SeqIDno: 
(DNA 
+Prot) 


2798 


ORF2469 


Lipase (geh) ' 


12-35, 93-99, 166-179, 217-227, 
239-248, 269-276, 288-294, 296- 
320, 322-327, 334-339, 344-356, 
362-371, 375-384, 404-41 1, 433- 
438, 443-448, 455-464, 480-486. 
497-503, 516-525, 535-541, 561- 
570, 579-585, 603-622, 633-641 


B;42, C:3, 
F:35,G:1, 
H:ll 


aa 48-136 
aa 128-172 
aa 201-258 


C:GSBYG01(48- 

136);2/6 

A;GSBXM31- 

bmdl2{128- 

188): 11/30 

B:GSBXE16(I65- 

177): 10/30 

A:GSBXN20(201- 

258):8/30 

F:SALAW05(165- 
177):13/41 


46, 98 


2815 


ORF2451 


Conserved hypo- 
thetical protein 


5-32,34-49 


D:21 


aal-43 


D:n.d. 


45,97 


2914 


ORF2351 


mete 


39-44,46-80,92-98, 105-113, 118- 
123, 133-165, 176-208,226-238, 
240-255, 279-285, 298-330, 338- 
345, 350-357, 365-372, 397-402, 
409-415, 465-473, 488-515, 517- 
535, 542-550, 554-590, 593-601. 
603-620, 627-653, 660-665, 674- 
687,698-718,726-739 


A:1,C:14, 
F:2 


aa 386-402 


A:GSBXM18(3S6- 
402): 17/29 


44,96 


2960 


ORF2298 

III 


putative Exotoxin 


13-36,40-49, 111-118, 134-140, 
159-164, 173-183,208-220,232- 
241, 245-254, 262-271. 280-286, 
295-301. 303-310. 319-324. 332- 
339 


C:101, 
E:2, H:58 


80 1-85 
aa 54-121 
aa 103-195 


C:GSBYG32(1- 

85):;6/7 

C:GSBYG61- 

bhe2(54-121):26/30 

C:GSBYN80(103- 

195): 13/17 


43,95 


2963 


ORF2295 


putative Exotoxin 


13-28, 40^ 69-75, 86-92, 114- 
120, 126-137, 155-172. 182-193. 
199-206, 213-221, 232-238, 243- 
253,270-276,284-290 


C:3,E:3, 
G:l 


aa 22-100 


C:GSBYJ58(22- 
100):9/15 


147, 1S5 


3002 


ORF1704 


homology with 
ORFl . 


4-21, 28-40, 45-52, 59-71, 92-107, 
123-137, 159-174, 190-202, 220- 
229, 232-241, 282-296,' 302-308, 
312-331 


A:2,C:1, 
H:4 


aa21-118 


A:GSBXL06(21- 
118):50/52 


33, 85 
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Old 


Putative function 






Location of 


Serum reactivity 


Seq ID no: 




ORF 


(by ttomology) 




lected 


identified 


with relevant re- 


(DNA 


antigenic 


number 






clones per 




gion (positive/total) 


+Prot) 


protein 








ORF and 


genie region 






3200 


ORF1331 


putative extracel- 
lular matrix bind- 
ing protein 


6-15, 22-32. 58-73. 82-88. 97-109, 
120-131, 134-140, 151-163. 179- 
185, 219-230, 242-255, 271-277, 
288-293, 305-319, 345-356. 368- 
381,397-406,408-420,427-437, 
448-454. 473-482, 498-505, 529- 
535, 550-563, 573-580. 582-590, 
6Q0-605, 618-627, 677-685, 718- 
725, 729-73S, 744-759, 773-784, 
789-794, 820-837, 902-908, 916- 
921, 92^35.949-955, 1001-1008, 
1026-1032, 1.074-1083, 1088-1094, 
1108-1117, 1137-1142, 1159-1177, 
1 183-1 194, 1214-1220, 1236-1252, 
1261-1269, 1289-1294, 1311-1329, 
1336-1341, 1406-1413, 1419-1432, 
1437-1457, 1464-1503. 1519-1525, 
1531-1537. 1539-1557, 1560-1567, 
1611-1618, 1620-1629. 1697-1704. 
1712-1719, 1726-1736. 1781-1786, 
1797-1817, 1848-1854. 1879-1890, 
1919-1925, 1946-fl953, 1974-1979 


A:ll, 
B:ll, 
C:36 


aa 5-134 


A:GSBXL07(5- 
134):6/28 


29,81 



Table 2b: Additional immunogenic proteins identified by bacterial 
surface and ribosome display: S. aureus 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient sera 1 (655); B, LSA50/6 libraory in lamB with patient sera 
1 (484); C, LSA25()/1 library in fhuA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 

in lamB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IC sera 1 (471) ; H, LSA250/1 library in fhuA with patient 
sera 1 (IgA, 708) . Ribosome display: D, LSA250/1 library with IC 
sera (1686) . **, prediction of antigenic sequences longer than 5 
amino acids was performed with the programme ANTIGENIC (Kolaskar 
and Tongaonkar, 1990) . ORF, open reading frame; CRF, reading 
frame on complementary strand; ARF, alternative reading frame. 
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ARF028 


Putative protein 


7-14 


F:6 


aa 25-43 


SALAM59(25-43): 1/1 


401,402 


CRF014 


Putative protein 


18-28, 31-37, 40-47, 51-83, 86-126 


F:S 


aa81-90 


SALAZ40(81-90): 2/12 


403, 404 


CRf02S 


Putative protein 


4-24. 26-45, 49-86 


G:8 


aa 60-76 


SALAJ87(60-76): n.d. 


365, 378 


CRF030 


Putative protein 


40-46 


A:6, B:2, 
E:35 


aaS-38 


A:GSBXK03(7-36);28/69 
B:GSBXD29(10-20): 10/27 


391, 392 


CRF033 














7 










GSBXF31(19— 34): 1/7 




8 














0 










SAIAG92C16-39): n.d. " 


367 380 


5 


Unknown 












7 




4—25, 27—56 






SAIAR23C36— 46); ii.d. 




6 










SALAG65(54— 67): n d. 




6 




8— 15' 18—24* 27—38 










3 




4—9 23—41,43—58,71—85 






C:QSBYI30(1— 22):I/1 


407, 408 


3 














5 














CRF186 
1 




6—11' 13—34* 36—50 










8 










SALAR4i(I3-22): n.d. 


370, 383 


4 










SALAM75(16— 32): ii.d. 


371, 384 


5 










SALAQ54(54-66):1/12 


372, 385 


0 




4—61 65—72 79—95 97—106 












Unknown 


4-13 


D:3 


aa 17-39 




473; 490 


CRF230 
5 


Putative protein 


4-9,22-33,44-60 


C:5 


aa 80-116 


GSBYL75(80-U6): n.d. 


374,387 


CRF234 


Putative protein 


4-23, 30-44,49-70 


F:8 


aa 46-55 


SALAW31(46-55):n.d. 


375, 388 


CRF234 
9 


Putative protein 


4-32,39-46,62-69.77-83 


B:10,F:4 


aa 45-67 


GSBXC92(52-67):2/ll 


376,389 
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pcrORF 
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immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


Seq ID 

(DNA 
+Prot) 


6 






D:3 


aa3-lS 


D:n.d. 


MS; 492 


2 








aa 7-21 




476; 493 


8 


'utative protein 








SALAF30(3-15): n,d. 


377,390 


3 


Unknown 






aa 1-20 


D:n.d. 


474; 491 


CRF257 
8 


Jnknown 






aa9-30 


D:a4. 


467; 484 


4 


Unknown 






aa 1-14 


D:n.d. 


477; 494 


CRF272 
9 


Putative protein 


10—41 50-57 




aa 40-56 


SALAQ25{40-56): 1/1 


405,406 


CRF286 
3/1 


Unknown 


4-43 


D:78 


aa 17-40 


D:n.d. 


478; 495 


CRF286 
3/2 


Unknown 


4-46 


D:78 


aa 44-49 . 


D:n.d. 


479; 496 


CRFAOO 
2 


Unknown 


17-39;52-59 


D:3 


aa 38-55 


D:n.d. 


463; 480 


CRFNl 




5-20; 37-44; 52-59; 87-94; U6-132 


D:4 ' 


aa 94-116 


D:E.d, 


468; 485 


ORF0I8 
8 


UDP-N-aoetyl- 
D~inannosaniine 

tive 


11-18,43-56, 58-97, 100-118. 120- 
148, 152-171, 195-203,207-214, 
220-227, 233-244 


B:4,F:29 


aa 197-210 


SALAM14(198-2G9):n.d. 


397, 398 


ORF025 
4 


Multidrug efflux 
transporter 


4-33,35-56, 66-99, 109-124, Be- 
rn, 151-180, 188-198,201-236, 
238-244, 250^260, 266-290, 294- 
306, 342-377 


D:3 


aa 155-175 


D:n.d. 


297,325 


ORP030 
7 


thetical protein 


4-23, 25-67, 76-107, 109-148 


D:3 


aa9-44 


D: n.d. 


298,326 


ORF045 


Conserved hypo- 


4-35, 41-47. 55-75, 77-89, 98-1 13, 
116-140, 144-179, 194-215,232- 
254, 260-273, 280-288, 290-302, 
315-323, 330-369, 372-385, 413-432 


D:5 


aa 105-122 


D:ad. 


299, 327 


ORF04S 
6 


Na+/H+Antiporter 


4-81 


D:66 


aal-21 


D: n.d. 


300, 328 


ORF055 
6 


Iron(III)dicitrate 
binding protein 


5-23, 50-74, 92-99, 107-122, 126- 
142, 152-159, 172-179, 188-196, 
211-218,271-282 


D: 10 


aaI-18 


D: n.d. 


301,329 


ORF062 
9 


Hypothetical 
Protein 


9-44, 63-69, 75-82, 86-106, 108- 
146, 153-161, 166-178. 185-192, 
233-239.258-266.302-307 


0:313 


aal3-37 


D: n.d. 


302, 330 
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ORF063 
7 


GTP-binding 
protein TypA 


10-19, 22-32, 9S-105. 1 \2r-l 19, 121- 
133, 140-154, 162-174, 186-200, 
207-224, 238-247, 254-266, 274- 
280, 288-294, 296-305, 343-351, 
358-364, 366-373, 382-393, 403- 
413, 415-422, 440-447, 499-507, 
565-575,578-588 


F:3 


aa!07-U9 


F:SALAX70(107-119):10/41 


393, 395 


ORF071 

3 


Conserved 
liypotiietical 
transmembrane 
protein, putative 


22-5 1 , 53-71 , 80-85, 93-99, 105- 
112, 123-146, 151-157, 165-222, 
226-236, 247-270, 290-296, 301- 
324, 330-348, 362-382, 384-391, 
396-461, 463-482, 490-515 


D:3 


aa 487 -513 


D: n.d. 




ORF078 
8 


Cell division pro- 


104-1 1 1, 158-171, 186-197, 204- 
209, 230-247, 253-259, 269-277. 
290-314, 330-340, 347-367. 378-388 


D:4 


aa 152 -178 


D:n.d. 


304,332 


ORF079 
7 


Conserved 
hypothetical 


1 1-40, 56-75, 83-102, 1 12r-l 17, 129- 
147, 154-168. 174-191. 196-270. 
280-344, 354-377. 380-429. 431- 
450, 458-483. 502-520. 525-532, 
595-602. 662-669. 675-686* 696- 
702, 704-711, 720-735. 739-748, 
750-756. 770-779, 793-800, 813- 
822, 834-862 










ORF083 . 
6 


Cell Division Pro- 


34-91, 100-119, 126-143, 147-185, 
187-197, 319-335. 349-355, 363- 
395, 397-412, 414-422, 424"440, 
458-465, 467-475. 480-505, 507- 
529, 531-542, 548-553, 577-589, 
614-632, 640-649. 685-704, 730- 
741,744-751,780-786 


D:5 


aa 26-56 


0:ad. 


306,334 


0RF131 
8 


Amino acid per- 


1 1-21, 25-32. 34-54, 81-88, 93-99, 
105-117. 122-145. 148-174, 187- 
193, 203-218, 226-260, 265-298, 
306-3 1 8, 325-381, 393-399, 402- 


D:8 


aal27-152 


D:n.d. 


307, 335 


ORF132 


Pyruvat kinase 


4-1 1, 50-67, 89-95. 103-109, 1 12- 
135, 139-147, 158-170, 185-204, 
213-219, 229-242, 248-277, 294- 
300, 3 16-323, 330-335, 339-379, 
390-402. 408-422. 43 1-439, 446- 
457, 469-474, 484-500, 506-513, 
517-530, 538-546, 548-561 


E:6 


aa 420-432 


E:GSBZE16(420-432):5/41 


197,216 
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Serom reactivl^ with rdcvant 
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antigcni 
c protein 






pcrORF 


genie region 




ORFI38 
8 


LPXTG cell wall 
anchor motif 


11-31, 86-91, 103-111, 175-182, 
205-212, 218-226. 242-247, 260- 
269, 279-288, 304-313, 329-334, 
355-360, 378-387, 390-399, 407- 
435, 468-486, 510-S16, 535-547, 
574-58 1. 604-615, 635-646, 653- 
659,689-696,730-737,802-812, 
879-891, 893-906, 922-931, 954- 
964, 997-1009, 1031-1042, 1089- 
1096, 1107-1120, 1123-1130, 1149- 
1162, 1176-1184, 1192-1207, 1209- 
12IS, 1253-1259, 1265-1275, 1282- 
1295, 1304-1310, 1345-1361, 1382- 
1388, 1394-1400, 1412-1430, 1457- 
1462, 1489-1507, 1509-1515, 1535- 
1540, 1571-1591, 1619-1626, 1635- 
1641, 1647-1655. 1695-1701, 1726- 
1748, 1750-1757, 1767-1783, 1802- 
1807, 1809-1822, 1844-1875, 1883- 
1889, 1922-1929, 1931-1936, 1951- 
1967 1978—1989, 1999-2008, 2023- 
2042, 2056-2083, 2101-2136, 2161- 
2177 


D;3 


aa 508 -523 


D: n.d 


308, 336 


2 


butanone-4- 
phosphate syn- 


18-23, 32-37, 54-63, 65-74, 83-92, 
107-114, 123-139, 144-155, 157- 
164 191— 1-98 232—240 247—272, 
284-290, 295-301, 303-309, 3 1 1- 
321,328-341,367-376 


E:3 


aa 121-137 


E:GSBZB68(121-137):7/41 


198,217 


ORF147 
3 


hemolysin H ' 
(LukD-Leulctoxin) 


4—36, 39-47, 57—65, 75—82, 108—1 14, 
119-126, 135-143, 189-195,234- 
244, 250-257, 266-272. 311-316 






F:SALAP76(245-256):6/41 


199,218 


ORF152 
3 


Iron uptake regu- 


13-27. 29M4, 46-66. 68-81, 97-1 16, 
138-145 


D;3 


aa 120- 135 


D: n.d. 


309, 337 


ORF170 
7 


inner membrane 
protein, 60 kDa 


4-23, 57-77. 89-103, 1 19-125, 132- 
172, 179-197. 210-254, 256-265, 

281-287 


F:l 


aa 104-118 


F:SALBC82(104-1 18):7/41 


200,219 


ORF175 




5-10, 16-24,62-69.77-96, 100-115, 
1 17-126. 137-156. 165-183. 202- 
21 1, 215-225. 229-241, 250-260, 
267-273. 290-300, 302-308. 320- 
333, 336-342, 348-356, 375-382, 
384-389 


D:3 


aa 293 -312 


D: ad. 


310. 338 
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& 

antigeni 


Putative fiinctlon 
(by homology) 


predicted hnmunageiiic M** 


No. of se- 
lected 

per ORF 


Location of 
identified 

;eniG region 


Serum reactivity with rdevant 
region (posttlve/total) 


SeqID 

(DNA 
+Prot) 


ORFI78 

3 


Mip protein 
(fmtB) 


5-29, 46-52, 70-76, 81-87, 155-170, 
192-197. 206-213, 215-220, 225- 
23 1 , 249-258, 273-279, 28 1-287, 
300-306, 313-319, 323-332, 335- 
341, 344-351, 360-382.407-431. 
443-448, 459-468, 475-496, 513- 
520, 522-537, 543-550, 556-565, 
567-573. 580-585, 593-615, 619- 
631, 633-642, 670-686, 688-698, 
759-766, 768-782, 799-808, 842- 
848. 868-877, 879-917, 945-950. 
979-988, 996-1002, 1025-1036, 
1065-1084, 1101-1107, UI3-1119, 
1125-1142, 1163-1169, 1183-1189, 
1213-1219, 1289-1301, 1307-1315, 
1331-1342, 1369-1378, 1385-1391, 
1410-1419, 1421-1427, 1433-1447, 
1468-1475, 1487-1494, 1518-1529, 
1564-1570, 1592—1609, 1675-1681, 
1686-1693, 1714-1725, 1740-1747, 
1767~'1774, 1793— 1S07, 1824~1841, 
1920-1937, 1953-1958, 1972-1978, 
1980-1986, 1997-2011,2048-2066, 
2161-2166, 2219-2224, 2252-2257, 
2292-2298, 2375-2380, 2394-2399, 
2435-2440,2449-2468 


F:2 


aa 850-860 


F:SALAQ36(850-860):8/41 


201,220 


ORF184 
8 


Map-ND2C 
protein 


4-27, 42-66, 70-76, 102-107, 113- 
118, 133-138 


E:5 


aa 75-90 


E:GSBZB15(75-90):6/41 


202, 221 


ORF189 


ribosomal protein 
L2 (rplB) 


31-39, 48-54, 61-67, 75-83, 90-98, 
176, 182-193, 195-206, 267-273 


F:4 


aa 239-257 


F:SALAV36(239-257): 19/41 


203, 222 


ORF201 
1 


Putative drag 
transporter 


5-27, 79-85, 105-110, 138-165, 183- 
202, 204-225. 233-259, 272-292, 
298-320, 327-336, 338-345, 363- 

489-495, 506-518, 536-544, 549- 
554, 562-S68, 584-598, 603-623 


D:5 


aa 205 -224 


D:n.d. 


311,339 


ORF202 
7 


putative 


10-33, 38-71, 73-103, 113-125, 132- 
147, 154-163, 170-216,222-248, 
250-269, 271-278, 287-335, 337- 
355, 360-374, 384-408, 425-442. 
453-465. 468-476. 478-501. 508-529 


E:2 


aa 422-436 


E:GSBZFS8(422-436):6/41 


204, 223 


ORP208 
7 


Hemolysin II 
Oiutative) 


8-27, 52-59. 73-80, 90-99. 104-1 10, 
117-124, 131-140. 189-209,217- 
232, 265-279, 287-293, 299-306 


D:3 


aa 126- 147 


D: n.d. 


312, 340 
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s. 

antigeni 


Putative functton 


predicted Immunogenic aa** 


No.ofse- 
perORF 


Location of 
identified 

genie region 


Serum reactivity with relevant 
region (jpositive/total) 


SeqID 

(DNA 
+Prot) 


ORF209 
0 


preLukS 


8-26, 75-82, 118-126, 136-142, 163- 
177, 182-189,205-215,221-236, 
239-248,268-274 


F:2 


aa 270-284 


F:SAlAQ77(270-284):23/41 


205,224 


ORF209 
2 


Hemolysin II 
(praLUK-F) 


5-22, 30-47, 58-65. 75-81, 87-92, 
99-105, 107-113, 119-126, 189-195, 
2 1 7-223, 234-244. 250-257, 266-272 


F:3 


aa 238-253 


F:SAlAQ67(237-252): 10/41 


206, 225 


ORF210 
7 


Multidrug 
resistance protein 
(putative) 


10-28. 30-43, 50-75, 80-113, 116- 
125, 136-167, 170-191, 197-245, 
253-329, 345-367. 375-396 


D:9 


aa 54 - 104 


D: ltd. 


313,341 


ORF219 
2 


Transcriptional 
regulator GntR 
family, putative 


20-3 1 , 46-52, 55-69, 74-79, 89-97, 
108-113, 120-128, 141-171, 188-214 


D:3 


aal5-3S 


D:n.d. 


314. 
342 


ORF230 
S 


Amino acid pei^ 
mease 


25-79. 91-103, 105-127, 132-149, 
158-175, 185-221, 231-249, 267- 
293, 307-329, 336-343, 346-359, 
362-405, 415-442, 446-468 


D: 53 


aa 363 -393 


D:ad. 


315, 343 


ORF232 
4 


Citrate diansporter 


10-77, 85-96, 99-109. 11 1-138, 144- 
155, 167-176, 178-205,225-238, 
241-247, 258-280, 282-294, 304- 
309, 313-327, 333-383, 386-402, 
405-422, 429-453 


D:7 


aa 37-83 


D:n.d. 


316, 344 


ORF242 
2 


Anion transporter 
family protein 


7-26, 28-34, 36-53, 55-73, 75-81, 
87-100, 108-117, 121-138, 150-160, 
175-181, 184-195,202-215,221- 
247, 265-271, 274-314, 324-337, 
341-412, 414-423, 425-440, 447- 
462,464-469 


D:16 


aa 275 -295 


D:n.d. 


317,345 


ORF255 
3 


SirA 


5-22, 54-78, 97-103, 113-123, 130- 
148, 166-171, 173-180, 192-201, 
254-261, 266-272, 310-322 


D:3 


aal-22 


D:n.d. 


318, 346 


ORF255 
5 


ornithine oyclode- 


20-35,37-50,96-102, 109-120, 123- 
137, 141-150, 165-182, 206-224, 
237-256, 267-273, 277-291-, 300- 
305,313-324 


E;2 


aa 32-48 


E;GSBZB37(32-48):11/41 


207,226 


ORF255 
8 


Multidrug resis- 
tance efflux pro- 
ten, putative 


11-63, 79-129, 135-191,209-231, 
237-250, 254-276, 282-306, 311- 
345, 352-373, 376-397 


D: 8 


aa84-100 


D: n.d. 


319, 347 


0 




124-139, 148-160, 167-178 










ORF261 

3 


CapSP (UDP-N- 
acetylglucosamine 
2-epimetase) 


4-9, 1 7-24, 32-38, 44-54, 68-82, 
89-95, 101-120, 124-131, 136-142, 
145-157, 174-181, 184-191, 196- 
204, 215-224, 228-236, 243-250, 
259-266, 274-281, 293-301, 314- 
319, 325-331, 355-367, 373-378 


B:3,F:11 


aa 321-341 


F:SAlAU27(325-337):9/41 


208, 227 
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s. 

antigen! 
c protein 


Putative function 
(by tiomology) 


predicted immnnogeidc aa** 


No. of se- 
lected 

per ORF 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


SeqID 

(DNA 
+Prot) 


ORF262 
8 


Hypothetical pro- 


9-15, 28-36, 44-62, 69-Si, 98-104, 
1 1 1-136, 139-149, 177-186. 195- 
217, 224-236, 241-257,260-278, 
283-290. 292-373, 395-408, 41 1- 
443, 465-472,475-496, 503-520. 
552-559, 569-589. 593-599, 607- 
613, 615-636. 648-654. 659-687, 
689-696, 721-733, 738-759, 783- 
789, 795-801, 81 1-823, 827-836. 
839-851, 867-875, 877-883, 890- 
898, 900-908, 912-931, 937-951, 
96 1-992, 994-1002, 1005-101 1, 
1016-1060, 1062-1074, 1088-1096, 
1 101-1 123, 1 137-1 153, 1 169-1192, 
1210-1220, 1228-1239, 1242-1251, 
1268-1275, 1299-1311, 1322-1330. 
1338-1361, 1378-1384, 1393-1412. 
1419-1425, 1439-1459, 1469-1482,. 
1489-1495, 1502-1519, 1527-1544, 
1548-1555, 1600-1607, 1609-1617, 
1624-1657, 1667-1691, 1705-1723, 
1727-1742, 1749-1770, 1773-1787, 
1804-1813, 1829-1837, 1846-1852, 
1854-1864, 1869-1879, 1881—1896, 
1900-1909, 1922-1927, 1929-1935, 
1942-1962, 1972-2005, 2009-2029, 
2031-2038,2055-2076, 2101-2114, 
21 17-2124, 2147-2178. 2188-2202, 
2209-2217, 2224-2230, 2255—2266, 
2271-2280, 2282-2302, 2307-2316, 
2319-2324,2379-2387 


F:6 


aa 694-708 
aa 790-800 
aa 1288- 
1305 


F:SALBD82(1288-1303):9/4 1 


209,228 




PTS system, su- 
crose-specific 
HBC component 


8—15, 24—30,49—68, 80-93. 102—107, 
126-147, 149-168. 170-180, 185- 
193, 241-305, 307-339, 346-355, 
358-372. 382-390, 392-415, 418- 
425,427-433,435-444,450-472 






F'SALA.W60(106— 125):3/41 




ORF265 


Oligopeptide ABC 
transporter, puta- 
tive 


5-61,72-84,87-99, 104-109, 124- 
145, 158-170, 180-188, 190-216, 
223-264, 270-275, 296-336, 355-372 


D:S 


aa 1 82 -209 


D: n.a. 


321,349 


ORF266 
2 


maltose ABC 
transporter, puta- 


4-21, 71-79, 99-105, 110-121, 143- 
161, 199-205, 219-235, 244-258, 
265-270, 285-291, 300-308, 310- 
318, 322-328, 346-351, 355-361, 
409-416 


F:l 


aa 306-323 


F:SALBC05(306-323):2/41 


211,230 
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Putative function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 


Location of 
Identified 


Sermn reactivity with retevattt 
region ^sitive/total) 


Seq ID 

(DNA 
+Prot) 


antigeni 






perORF 


genie region 




ORF271 
0 


sorbitol 
dehydrogenase 


4-12, 19-40, 61-1 U, 117-138, 140- 
153, 161-180, 182-207,226-235, 
237-249, 253-264, 267-274, 277- 
292.311-323 


B:2, F:4 


aa 244-257 


F:SALAX93(249-256):6/4 1 


212,231 


ORK274 
2 


Hypothetical pro- 


4-41, 49-56, 61-67, 75-82, 88-104, 
114-125,129-145, lSI-165, 171- 
178, 187-221,224-230,238-250, 
252-275, 277-304, 306-385 


D: 188, 
H:4 


aa 303 -323 


D;n.d. 


322,350 


ORF278 
0 


braQ 


4-29, 41-63, 74-95, 97-103, 107- 
189, 193-209, 220-248, 260-270, 
273-299, 301-326, 328-355, 366- 
397, 399-428 


D:3 


aa26-40 


D:ad. 


323, 351 


ORF280 
6 


Phage related pro- 
tein 


10-17, 23-29, 31-37, 54-59, 74-81, 
102-115, 127-137, 145-152, 158- 
165, 178-186, 188-196,203-210, 
221-227, 232-237 


F:3 


aa 104-116 


F:SALBC34:l/i 


213, 232 


ORF290 
0 


Coaserved hypo- 
thetical protein 


4-27, 34-43, 62-73, 81-90, 103-116, 
125-136, 180-205,213-218,227- 
235, 238-243, 251-259, 261-269, 
275-280, 284-294, 297-308, 312- 
342, 3SS-380. 394-408, 433-458, 
470-5J0, 514-536,542-567 


D:24 


aa 360 -376 


D:n.d, 


324. 352 


ORF293 
1 


conserved 
hypothetical 


4-19, 43-54, 56-^2, 84-90, 96-102, 
127-135, 157-164, 181-187 


E:6 


aa22-3'J 


E:QSBZA13(2a-37):7Ml 


214,233 


ORF29S 
S 


Exotoxin 2 


7-19, 26-39,44-53, 58-69, 82-88. 
91-107, 129-141, 149-155. 165-178, 
188-194 


F:l 


aa 154-168 


F:SALBB59(1S4-168):4/4I 


215, 234 


ORF297 
0 


Surface protein, 
putative 


9-23, 38-43, 55-60, 69-78, 93-101, 
103-112, 132-148, 187-193,201- 
208,216-229,300-312,327-352, 
364-369,374-383,390-396,402- 
410, 419-426, 463-475. 482-491 


H:5 


aal-70 


H:GSBYU66:ad. 


399,400 



Table 2c s laummogenic proteins identified by bacterial surface 
and ribosome display: S. epidenaidis. 

■Bacterial surface display: A, LSE150 library in fhuA with, patient 
sera 2 (957); B, LSE70 library in lamB with patient sera 2 
<1420) } C, LSE70 library in lamB with patient sera 1 (551) , Ri- 
bosome display: D, LSE150 in pMaL4.31 with P2 (1235): **, predic- 
tion of antigenic sequences longer than 5 amino acids was 
performed with the programme ANTIGENIC (Kolaskar and Tongaonkar, 
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1990) . ORF, open reading frame; ARF, alternative reading frame; 
CRF, reading frame on complementary strand. ORF, open reading 
frame; CRF, reading frame on complementary "strand. 



s. 

cpidermUi 
s antigenic 
protein 


Putative function 
(by homology) 


predicted immunogenic as** 


No. of 

selected 

per ORF 
and 


Location of 
identified 

genie region 


Serum reactivity with relevant 
re^oii(posltive^total) 


SeqlD 

(DNA 
+Prot) 


ARF0172 


cation-transport- 
ing ATPase, El- 
E2 family 


4-34, 37-43 


D:6 


aa3-32 


D:nd 


497, 
548 


ARF0183 


condensing en- 
zyme, putative, 
FabH-related 


4-22, 24-49 


D:4 


aal-S2 


D:nd 


498, 
549 


ARF2455 


NADH 

dehydrogenase, 
putative 


4-29 


D:3 


aal-22 


D:nd 


499. 
550 


CRFOOOl 


Unknown 


4-14, 16-26 


D:3 


aa5-2I 


D.nd 


500, 
551 


CI(F0002 


Uiiknown 


4-13, 15-23,36-62 


D:5 


aa21-70 


D:nd 

! — i 


501, 
552 


CRF0003 


Unknown 


4-12, 14-28 


D:3 


aa4-31 


D:nd 


502, 
553 


CRF0'004 


Unknown 


5-15. 35-71,86-94 


D:4 


aa31-72 


D:nd 


503, 
554 


CRF0005 


Unknown 


8-26, 28-34 


D:3 


aa;9-33 


D:nd 


504, 
555 


CRF0006 


Unknown 










556 


CRF0007 


Unknown 


4-19, 30-36 


D:3 


aa 7-44 


D:nd 


506, 
557 


CRF0008 


Unknown 


10-48 


D:4 


aa;9-44 


D:nd 


507, 
558 


CRF0009 


Unknown 


41883 


D:3 


aa5-14 


D:nd 


508, 
559 


CRF0192 


Putative protein 


4-23,25-68 


0:4 


aa 15-34 


C:GSBBM10(15-34):n.d. 


445, 
446 
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s. 

epldermtdt 
s antigenic 
protein 


Putative function 
(by liomology) 


predicted Immunpgenic aa*"*" 


No. of 
selected 

per ORF 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 
region (posittve/totsl) 


SeqlD 

(DNA 
+Prot) 


CRF0275 


Putative protein 








B:SELAK28(35-68): n.d. 


448 


CRF0622 


Putative protein 


4-12, 17-57, 62-70, 75-84, 86-100 






C:GSBBR74(76-99): n.d. 


450 


CIiF0879 


Putative protein 


4-14,38-44 






B:SELAC39(10-40): n.d. 


452 


CRF1004 


Putative protein 








B:SElAI63(35-63): n.d. 


454 


CRF2248 


Putative protein 


4-10, 19-40, 53-64, 74-91 


C:30 




C:GSBBN64(16-35): n.d. 


455, 
456 


CRF2307 


Putative protein 


4-19,35-41,80-89 • 


A: 19 


aa 41-87 


A:SEFAU7(41-87);n.d. 


457. 
458 


CRF2309 


Putative protein 


15-21 


B:6 


aa4-16 


B:SELAL0a(4-16):nJ. 


459, 
460 


CRF2409 


Putative protein 


6-25 


B:6 


aa2-24 


B:SELAB48(5-24): ad 


461, 
462 


ORFOOOS 


iiypothetical pro- 
tein 


13-27,33-67,73-99,114-129, 132- 
158, 167-190, 193-234, 237-267, 
269-299,316-330,339-351,359- 
382, 384-423 


D:3 


aal05-128 


D:nd 


509, 
560 


ORFOOOS 


Streptococcal he- 
magglutinin 


9-14, 16-24, 26-32, 41-50, 71-79, 
90-96, 177-184, 232-237, 271-278, 
293-301, 322-330, 332-339, 349- ' 
354, 375-386, 390-396, 403-409, 
453-459,466-472, 478-486, 504- 
509. 518-525, 530-541, 546-552, 
573-586, 595-600, 603-622, 643- 
660, 668-673, 675-681. 691-697, 
699-7 1 1. 713-726, 732-749, 753- 
759, 798-807, 814-826. 831-841, 
846-852, 871-878, 897-904, 921- 
930,997-1003, 1026-1031, 1033- 
1039, 1050-1057, 1069-1075, 1097- 
1103, 1105-1111, 1134-1139, 1141- 
1147, 1168-1175, 1 177-1183, 1205- 
1211, 1213-1219, 1231-1237, 1241- 
1247, 1267-1273, 1304-1309, 1311- 
1317, 1329-1335. 1339-1345, 1347- 
1353, 1382-1389. 1401-1407, 1411- 
1417, 1447-1453. 1455-1461, 1483- 
1489, 1491-1497, 1527-1533, 1545- 
1551, 1556-1561. 1581-1587. 1591- 
1597, 1627-1638. 1661-1667, 1684- 
1689, 1691-1697, 1708-1715, 1719- 
1725, 1765-1771. 1813-1820, 1823- 
1830, 1835-1856 


B:2 


aa 895-926 


B:SELAF79(895-926):7/12 


239, 
268 
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s. 

epidermidi 
s antigenic 


Putative function 
(by homology) 


predicted iimmmogenic aa** 


No. of 
perORF 


Location of 
Identified 
Immuno- 
genic region 


Serum reactivity with relevant 
region (podtive/total) 


SeqID 

(DNA 
+Prot) 


ORF0038 


extracellular 
elastase precursor 


6-25, 29-35. 39-45, 64-71, 82-88, 
96-102, 107-U3, 119-131, 170-176, 
186-192, 196-202,215-220,243- 
248, 302-312, 345-360, 362-371, 
378-384, 458-470, 478-489, 495- 


C:6 


aa 136-165 


C:GSBBN08(136-165):1/1 


353,359 


ORF0099 


hypothetical 


6-18, 31-37, 42-49, 51-67,73-85, 
87-93, 102-109. 11^126, 150-157, 
170-179; 185-191, 204-214,217- 
223,237-248, 269-275,278-316, 
320-340,359-365 


D:5 


aa2I8-26S 


D:nd 


510, 
561 


ORFOIOI 


hypothetical 
protein 


4-10, 15-27. 67-94, 123-129, 167- 
173, 179-184, 187-198.217-222, 
229—235 238—246 


D:18 


aa26-109 


D:nd 


511, 
562 


ORF0I21 


C4-dicaiboxylate 
transporter, an- 
aerobic, putative 


4-20, 24-62, 73-86, 89-106, 1 10- 
122, 131-164, 169-193,204-213, 

219-236, 252-259, 263-281, 296- 
306, 318-324, 328-352, 356-397, 
410-429 


D:5 


aa323-379 


D:nd 


512, 
563 


ORF0143 


amino acid per- 


25-79, 91-103, 105-127, 132-150, 
157-174, 184-206,208-219,231- 
249, 267-294, 310-329. 336-343, 

346-405, 417-468 


D:35 


aa247-339 


D:nd 


513, 
564 


ORF0162 


Immunodominant 
Antigen A 


4-27, 35-45, 52-68, 83-89, 1 13-1 19, 
133-150, 158-166, 171-176, 198- 
204,219-230 


A:I1, 
B:ll; 
C:153 


aa 90-227 


B:SELAA19(I00-U8): 1/1 
B:SELAE24(I70-190): 11/12 


240, 


ORF0201 


oapa protein, 
putative 


10-17, 27-53, 81-86. 98-105, 126- 
135, 170-176, 182-188,203-217, 
223-232, 246-252. 254-269, 274- 
280, 308-314 


D:9 


aall-53 


D:nd L.l 


514, 


ORF0207 


Ribokinase (rbsK.) 


5-1 1, 15-23, 47-55, 82-90. 98-103, 
108-114, 126-132, 134-156, 161- 

186, 191-197, 210-224, 228-235, 
239-248, 258-264, 275-290 


B:10 


aa 20-45 


B:SELAQ30 (20-45): 12/12 


241, 
270 


ORF0288 


LrgB 


7-28, 34-56,68-1 19, 127-146. 149- 
180, 182-189, 193-200,211-230 


D:4 


88112-149 


D:nd 


515, 
566 
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5; 

epldermidi 
s antigenic 


Putative iUncdon 
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predicted IminnnogBnic aa** 


No. of 
selected 

perORF 
' and 


Location of 
identified 
immuno- 
genic region 


Serum reactivity witli relevant 
region (positive^total) 


Seq ID 

(DNA 
+Prat). 


ORF0304 


Herpesvirus 

homolog, putative 


8-16, 30-36, 83-106, 116-122, IBS- 
MS 152-165 177-188,216-225 


D:8 


aa69-117 


D:nd 


516, 


ORF0340 




7-21, 24-93, 101—124, 126-139, 
141-156, 163-179, 187-199,202- 
242, 244-261, 267-308, 313-322, 

340-353,355-376 




aa238~309 




517, 
595 


ORF0346 


hypothetical pro- 


8-27,65-73, 87-93,95-105 


D:8 


aa 1-29 


D:nd 


518, 

568 


ORF0355 


conserved 
hypothetical 


5-30, 37-43, 57-66, 85-94, 103-1 1 1, 
118-125 


C:5 


aa 63-86 


C:GSBBL39(63-86):1/1 


354, 
360 


ORF0356 


conserved hypo- 
thetical protein 


4-14, 21-53.60-146, 161-173, 175- 
182,190-198,200-211 


D:5 


aa51-91 


D:nd ' 


519, 
569 


ORF0406 


hypothetical pro- 


12-32,35-63,68-102, 106-137, 

139-145, 154-168, 173-185,203- 
222, 230-259, 357-364, 366-374 


0:19 


aa]-4S, 
aa69-102 


D.ad 


520, 
570 


ORF042S 


amino acid pei^ 
mease 


40-58, 75-86, 93-1 10, 1 17-144, 
150-173, 199-219,229-260,264- 
300, 3 17-323, 329-356, 360-374, 
377-390, 392-398, 408-424, 427- 
452 


D:3 


aa40 1-440 


D:nd 


521, 
571 


ORF0442 


SceB precursor 


7-22, 42-48, 55-66, 83-90, 109-1 18, 

136-141 




aa 60—102 


C:GSBBM60(65— 84):1/1 


361 , 


ORF0448 


SsaA precursor 


6-25, 39-47, 120-125, 127-135, 
140-148, 157-168, 200-208, 210- 
220, 236-243, 245-254 


C:170 


aa 15-208 


C:GSBBN58(81-105):1/1 
C;GSBBL13(167-184):1/1 
C:GSBBL25(22— 45); 1/1 


356, • 
362 


ORF0S03 


Ribosomal protein 
L2 


31-39, 48-54, 61-67, 75-83, 90-98, 
1D3-1IS, 123-145, 160-167, 169- 
176 182-193 195-206,267-273 


A:1,B:3 


aa 212-273 


B:SELAA47(238-259): 12/12 


242, 
271 


ORF055) 


Conserved hypo- 
thetical protein 


5-25, 29-36, 45-53, 62-67, 73-82, 
84-91,99-105, 121-142, 161-177, 
1 87-193, 203-224, 242-251, 266- 
271,278-285 


A:16,B:9 


aa 162-213 


B:SELAL12(164-197): 8/12 


243, 
272 


ORF0556 


hypothetical pro- 


4-24, 30-41,43-68, 82-90, 107-114, 
123-143, 155-168 


D:3 


aal-26 


D;nd 


522, 
596 
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s. 

epidemtdi 
s antigenic 
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Putative function 
(by liomology) 




No. of 

selected 


Location of 
identified 


Serum reactivity with relevant 
region (posifive/totai) 


SeqID 

(DNA 
+Prot) 






perORF 
and 


;enic region 




ORF0623 


Fumble, putative 


10-17, 32-38, 55-72, 77-84, 88-96, 
126-134, 152-160, 176-185, 190- 
203, 208-214, 217-225, 233-252, 
257-262 


Alio. 
B:12; C:l 


aa 35-150 


B:SELAB86(9S-128):3/12 


244, 
273 


ORF0740 


Hypotlietioai pro- 


18-24. 47-61, 69-83, 90-96. 125- 
132, 140-163. 171-188,222-249, 
281-296, 305-315, 322-330, 335- 
351, 354-368, 390-397, 41 1-422, 
424-431, 451-469, 479-485, 501- 
507, 517-524, 539-550, 560-568, 
588-599, 619-627, 662-673, 678- 
689, 735-742, 744-749, 780-786, 
797-814, 821-827. 839-847, 857- 
863, 866-876, 902-91 1, 919-924, 
967-982, 1005-1015, 102O-1026, 
1062-1070, 1078-1090, U25-U31, 
1145-1150. U64-1 182, 1208-1213, 
1215-1234, 1239-1251, 1256-1270, 
1298-1303, 1316-1323, 1339-1349, 
1362-1369, 1373-1384, 1418-1427, 
1440-1448, 1468-1475, 1523-1532, 
1536-1542, 1566-1573, 1575-1593, 
1603-1619, 1626-1636, 1657-1667, 
1679-1687, 1692-1703, 1711-1718, 
1740-1746, 1749-1757, 1760-1769, 
1815-1849, 1884-1890, 1905-1914, 
1919-1925, 1937-1947, 1955-1963, 
1970-1978, 2003-2032, 207S-2089, 
2117-2124, 2133-2140, 2146-2151, 
2161-2167. 2173-2179, 2184-2196, 
2204-2220, 2244-2254, 2259-2264, 
2285-2296, 2300-2318, 2328-2334, 
2347-2354, 2381-2388, 2396-2408, 
2419-2446, 2481-2486, 2493-2500, 
2506-2516, 2533-2540, 2555-2567, 
2576-2592, 2599-2606, 2615-2639, 
2647-2655 


B:3 


aa 1093- 
1114 


B:SELAB23(1097-1114): 7/12 


245, 
274 


ORF0757 


hypothetical 
protein 


13-20, 22-28, 33-40, 60-76, 79-86, 
90-102, 112-122, 129-147, 157-17i), 
178-185, 188-193,200-205.218- 

228, 234-240, 243-250, 265-273, 
285-291, 310-316, 330-348, 361- 
380. 399-405, 427-446, 453-464 


C:6 


aa 260-284 


C:GSBBN01(260-284): 1/1 


357, 
363 
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s. 

epidermidi 
protein 


Putative function 
(by ttomology) 


predicted immunogenic aa** 


No. of 

selected 

per ORF 


Location of 
identified 
immuno- 
genic region 


Serum reactivity with relevant 


SeqID 

(DNA 
+Prot) 


ORF0912 


DNA mismatch 
repair protein 


9-16, 28-39, 47-56, 69-76, 104-121, 
124-130. 137-144, 185-195, 199- 
214, 238-243, 293-307. 317-337. 
35 1-370. 385-390, 41 1-428, 472- 
488. 498-516, 51&-525. 528-535, 
538-545, 553-559. 563-568, 579- 
588, 592-607, 615-622, 632-638. 
641-648. 658-674, 676-705, 709- 
720, 727-739, 742-750, 753-760, 
768-773, 783-788, 81 1-819, 827- 
838 


A:2S 


aa 242-304 


SEFAT31(242-290): ad. 


441, 
442 


ORF0923 


GTP-binding 


4-10, 18-27, 42-55, 64-72, 77-92, 
114-126, 132-157, 18fr-196, 206- 
217, 236-243, 257-280, 287-300, 
306-31i, 321-328, 338-351, 360- 
367,371-382,385-399 


B:13 


aa 144-163 


B:SELAD55(151-163): 8/12 


246. 
275 


ORF0979 


Conserved hypo- 
thetical ptotein 


4-28,44-51,53-84,88-107, 113- 
192 


A:9,B:18 


aa 12-51 


B:SELAH01(26-49):5/12 


247, 
276 


ORF0982 


sodium/alanine 
symporter (alsT) 


13-11,24-50,73-84,91-118,126- . 
133, 142-149, 156-175, 189-249, 
25 1-273, 294-332, 339-347, 358- 
381, 393-413,425-448.458-463 




aa277-305 




572 


ORF1230 


Signal peptidase I 


6-33, 44-59, 61-69, 74-82, 92-98, 
133-146, 163-175 


D:14 


aa 1-53 


D:nd 


524. 
573 


ORF1232 


Exomiolease 
RexA 


4-12, 16-32, 36-48, 50-65, 97-127, 
136-142, 144-165, 176-190, 196- 
202, 21 1-222, 23 1-238, 245-25 1 , 
268-274, 280-286, 305-3 16, 334- 
356, 368-376, 395-402, 410-417, 
426-440, 443-449, 474-486, 499- 
508, 510-525, 540-549, 568-576, 

678, 688-703, 706-717, 727-734, 
743-755, 767-773, 783-797, 806- 
814, 830-839, 853-859, 863-871, 
877-895, 899-918, 935-948, 976- 
990, 998-1007, 1020-1030, 1050- 
1062, 1070-1077, 1 1 1 1-i 125, 1 137- 
1149, 1153-1160,1195-1211 


B:6 


aa 188-219 


B:SELAA13(188-216):n.d. 


443. 
444 


ORF1284 


permease PerM, 


10-60,72-96. 103-109, 127-133, 
146-177, 182-189, 196-271,277- 
289. 301-3 19, 323-344. 347-354 


D:27 


aaS5-106 


D:nd 


525, 
574 
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& 


Putative function 




No. of 


Location of 


Serum reactivity with relevant 


Seqm 


epidermidi 


(by Itomology) 




selected 


identified 


region (positive/total) 


no: 


s antigenic 






clones 


immuno- 




(DNA 


protein 






perORF 

and 
screen 


genic region 




+Prot) 


ORF13i9 


2-oxoglutarate 


9-31, 36-45, 59-67, 71-81, 86-94, 


B:5;C:1 


aa 400-413 


B:SELAF54(404^13): 11/12 


248, 




decarboxylase 


96-107, 111-122, 127-140, 153-168, 








277 




(menD) 


1 80-21 1, 218-224, 226-251 , 256- 














270, 272-289. 299-305, 310-323, 














334-341, 345-353, 358-364, 369- 














379, 384-390, 396-410, 417-423, 














429-442, 454-464, 47()-477, 497- 














505, 540-554 










ORF1326 


autolysinAtlE 


6-25, 40-46, 75-81. 150-155, 200- 


B:7; C;5 


aa 1282- 


B:SELAD20(1282-1298): 10/12 


249, 




(lytD) 


205, 237-243, 288-295, 297-306, 




1298 




278 






308-320. 341-347. 356-363, 384- 














391, 417-429. 440-452.465-473, 














48 1-5I4, 540-546, 554-560. 565- 














577, 585-590, 602-609, 611-617, 














625-634, 636-643, 661-668, 676- 














684, 718-724, 734-742, 747-754, 














766-773, 775-781, 785-798, 800- 














807, 825-832, 840-857, 859-879, 














886-892, 917-923, 950-956, 972- 














978, 987-1002, 1028-1035, 1049- 














1065, 1071-1099. Ill 1-1 124i 1150- 














1172, 1185-1190, 1196-1207. 1234- 














1241, 1261-1271, 1276-1281, 13U- 
























ORFi333 


quinol oxidase 


4-27,33-55,66-88 


D:4 


aa3-93 


D:nd 


526, 




polypeptide iv (ec 










575 




1.9.3.-) (quinol 




























subunit qoxd) 








\ ! 




ORF1356 


liypotlietical pro- 


9-36, 44-67, 74-97. 99-149, 161- 


D:32 


aa54-95 


D:nd . 


527, 




tein 


181, 189-198, 21 1-224, 245-253, 














267-273, 285-290, 303-324, 342- 














394, 396-427 










ORF1373 


dihydrolipoamide 


33-39,42-78, 103-109, 126-136, 


A:3, B:l 


aa 124-188 


A;SEFAPS7(124-188): 2/12 


250, 




acetyltransferase 


184-191, 225-232, 258-279, 287- 








279 






294, 306-315, 329-334, 362-379, 














381-404,425-430 










ORF138[ 


hypothetical pra- 


21-45, 62-67. 74-105, 108-142, 


D:5 




D:nd 


528, 






154-160, 230-236, 245-251. 298- 








576 






305 
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s. 
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s antigenic 


Putative function 
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No. of 

per ORF 


Location of 
Identifled 
immuno- 
genic region 


Serum reactivity with relevant 
region (positive/total) 


ScqlD 

(DNA 
+Prot) 


ORF1420 


Muts2 protein, 
putat e 


8-32, 34-41,46-55, 70-76, 81-89, 
97-115, 140-148, 153-159, 165-171, 
175-188, 207-239, 256-276, 280- 
289, 297-319, 321-335, 341-347, 
352-360, 364-371, 384-411, 420- 
440, 449-460, 495-502, 505-516, 
560-566, 573-588, 598-605, 607- 
614, 616-624, 674-694, 702-717 


B:7 


aa 581-608 


B:SELAM40(58 1-604): 9/12 


251, 
280 


ORF1443 


cell division 


61-66, lU-1 17, 148-155, 173-182, 
194—224, 263—293, 297—303, 313— 
321, 334-343, 345-356, 375-381, 
384-395. 408--429, 448-454 


D:4 


aal7S-229 


D:nd 


529, 


ORFI500 


Cell division pro- 
tein FtsY 


100-107, 154-167, 182-193,200- 
206, 223-231. 233-243, 249^257, 
265-273, 298-310, 326-336, 343- 
362, 370-384 


A:2,B:3 


aa 77-182 


B:SELAP37CI39-I62): 9/12 


252, 
281 


ORF1665 


amino acid ABC 
ti^nsp otter, 
permease protein 


4-25, 44-55, 66-76, 82-90, 93-99, 
104-109, 176-209, 227-242,276- 
283, 287-328, 331-345, 347-376, 
400-407, 409-416, 418-438, 441- 
474 


D:S 


aal-S2 


D:nd 

f i 


530, 
578 


ORFI707 


putative liost cell 
surface-exposed 
lipoprotein 


12-31, 40-69, 129-137. 140-151, 
163-171, 195-202,213-218 


DA 


aa 20-76 


D:nd 


531, 
598 


ORF1786 


D-3- 

deliydrogenase, 


4-10, 16-32, 45-55, 66-78, 87-95, 
103-1 15, 1 18-124, 135-150, 154- 
161, 166-174, 182-193, 197-207, 
225-231, 252-261, 266-304,310- 
315, 339-347, 351-359, 387-M02, 
41 1-423, 429-436, 439-450, 454- 
464, 498-505, 508-515 


D:5 


aa400-442 


D:nd 


532, 


ORF1849 


yhjN protein 


8-51, 53-69, 73-79, 85-132, 139- 
146, 148-167, 179-205, 212-224, 
23 1-257, 264-293, 298-304, 309- 
317,322-351 


D:5 


aa254-30I 


D:nd 


533, 
580 
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(DNA 
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ORF1877 


jrotein-export 
membrane protein 
SecD (seoD-1) 


6-19,26-39,41-51, 59-67,72-85, 
91-98, 104-Ul, 120-126, 147-153, 
158-164, 171-178, 199-209, 211- 
218, 233—249, 251—257, 269—329, 
362-368, 370-385, 392-420, 424- 
432, 454-489, 506-523, 534-539, 
550-556, 563-573, 576-596, 603- 
642, 644-651, 655-666, 685-704, 
706-733,747-753 


D:7 


aa367-409 


D:nd 


534, 
581 


ORF1912 


unknown con- 
served protein 


23-35, 37-70, 75-84, 90-1 12, 129- 
135, 137-151, 155-180, 183-209, 
21 1-217, 219-225, 230-248, 250- 
269, 274-284i 289-320, 325-353, 
357-371, 374-380. 384-399, 401- 
411, 




aal3I~187 




582 


ORF2015 


Trehalose-6- 

phosphate 

hydrolase 


8-17, 30-54, 82-89, 94-103, 157- 
166, 178-183, 196-204,212-219, 
222-227, 282-289, 297-307, 345- 
364, 380-393, 399-405,434-439, 
443-449 453-475 486-492,498- 
507,512-535, 538-548 


A:3,B:8 


aa 465-498 


BiSELAH62(46SH98): 5/12 


253, 
282 


ORF2018 


Glucose-6- 
phospliate 1-DH 


4-16, 21-27, 39-51, 60-69, 76-83, 
97-118, 126-132, 159-167, 171-177, 
192-204, 226-240, 247-259, 281- 
286, 294-305, 314-320, 330-338. 
353-361, 367-372, 382-392, 401- 
413, 427-434, 441-^7. 457-463 


B:17 


aa 250-287 


B;SELAI19(250-279): 3/12 


254, 
283 


ORF2040 


LysM domain 
protein protein 


51-56,98-108. 128-135, 138-144, 

152-158, 177-192, 217-222, 232- 
251, 283-305, 406-431, 433-439 


D:23 


aa259-331 


D:nd 


536, 
583 


ORK2098 


PilB related 
protein 


13-18, 36-43, 45-50, 73-79, 95-100 
111-126,133-139 


A:60 


aa 1-57 


A:SEFAQ50(lS-57); 5/12 


255, 
284 


ORF2139 


sodium:sulfate 
symporter family 
protein, putative 


7-12,22-97,105-112,121-128, 
130-146. 152-164, 169-189, 192- 
203, 21 1-230. 238-246, 260-281, 
304-309, 313-325, 327-357, 367- 
386, 398-444, 447-476, 491-512 


D:41 


aa42-118 


D:nd,-- -j ' ,_ _1 


537, 
584 
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SeqID 
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ORF2172 


SceB precursor 
(lytE) 


4-23, 28-34, 38-43, 45-51, 63-71, 
85-96,98-112, 118-126, 167-174, 
179—185, 219—228, 234—239, 256— 
263 


A:438, 
B:40, D:4 


aa 6-215 


B:SELAH53(188-209): 3/12 


256, 
285 


ORF2200 


zinc ABC 
transporter, 
permease protein, 
putative 


4-3 1 , 33-^, 48-64, 66-82, 92- 1 14, 
1 18-133, 137-159, 173-246. 248- 

266 


D:19 


aal62-22S 


D:nd 


538. 
585 


ORF2248 


membrane protein. 


4-U, 17-34, 72-78, 127-137, 178- 


D:17 


aal-59. 


D:nd 


539, 




MmpL family. 


227, 229-255, 262-334, 352-380, 




aalS9-225, 




586 






397-405, 413-419, 447-454, 462- 
467, 478-490, 503-509, 517-558, 
560-568, 571-576, 582-609, 623- 
629, 631-654. 659-710, 741-746, 
762-767, 771-777, 788-793, 856- 
867 




aa634-674 




Ci 


ORF2260 


Unknown con- 
served protein in 


5-10, 18-29, 31-37, 66-178, 196- 
204,206-213 


B:4 


aa 123-142 


B:SELA.G77(123-142): 12/12 


257, 
286 


ORF2282 


conserved hypo- 
thetical protein 


16-22, 41-50, 52-64. 66-74, 89-95. 
107-114, 123-130, 135-159, J67- 
181, 193-199,223-231,249-264, 
279-289 


A:4 


aa 51-97 


A;SEFAR88C51-97):3/12 


258, 
287 


ORF2376 


DivIC liomolog, 
putative 


27-56,102-107,111-116 




aal5-58 


D:nd 


540, 
587 


ORF2439 


membiane-bound 
lytic murein 
transglycosidase 
D, putative 


4-9, 1 1-26, 36-56, 59-73, 83-100, 
116-130, 148-163, 179-193,264- 
270,277-287,311-321 


A:459, 
B:2,D:53 


aa 10-217 


B:SEIAC31(75-129): 12/12 


259. 
288 


ORF2493 


conserved hypo- 
thetical protein 


4-29,37-77,80-119 


D:6 


aa69-]13 


D.nd 


541, 
588 


ORF2535 


ATP-binding 

transporter-like 
protein, putative 


5-28,71-81, 101-107, 128-135, 
146-52, 178-188, 209-214, 224-233, 
279-294, 300-306, 318-325, 342- 
347.351-357 


D:8 


aal-65 


D:nd 


542, 
589 
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s. 

epidermidi 
s antigenic 


Putative function 
(by iiomology) 


predicted Iromunograic aa** 


No. of 
perORF 


Location of 
identmed 
immuno- 
genic region 


Serum reacHvily with relevant 
region (positive/total) 


Seq ID 

(DNA 
+Prot) 


ORF2627 


cation- 
transporting 
ATPase, Et-E2 
family, putative 


8-31, 34-80, 125-132. 143-153, 
159-165, 176-189, 193-198.200- 
206, 215-242, 244-262, 264-273, 
28 1-289, 292-304, 318-325, 327- 
338, 347-371, 404-416, 422-429, 
432-450, 480-488, 503-508, 517- 
525, 539-544, 551-562, 574-587, 
600-631,645-670 


D:3 


aa6I-105 


D:nd 


543, 
590 


ORF2635 


Hypotlietical 
protein 


4-10, 17-24, 26-42, 61-71, 90-96, 
102-111,117-125, 158-164, 173- 
182, 193-201, 241-255, 268-283, 
289-298, 305-319, 340-353, 360- 
376, 384-390, 394-406 


A:2, B:2 


aa 139-169 


B:SELAB63(138-163): 7/12 


260, 
289 


ORF2669 


Hypothetical 


4-21, 35-42, 85-90, 99-105, 120- 
125, 148-155, 175-185, 190-196, 
205-210, 217-225 


A: 14, B:8 


aa 22-81 


B:SELAE27(22-51): 5/12 


261, 
290 


ORF2671 


Hypothetical pro- 


4-23, 43-49, 73-84, 93-98, 107-113, 
156-163, 179-190, 197-204,208- 
218,225-231,248-255 


A:44, 
B:14 


aa 23-68 


B:SELAD21(36-61): 5/12 


262, 
291 


ORF2673 


Hypothetical 


4-20, 65-71, 99-105, 148-155, 171- 
182, 190-196, 204-210, 221-228, 
240-246 


A:16,B:3 


aa 23-68 


B:SELAE25{23-S4): 2/12 


263, 
292 


ORF2694 


Hypothetical 


4-26, 93-98, 121-132. 156-163, 
179-192. 198-204. 212-220, 225- 
238 


A: 19, 
B:30 


aa 25-82 


B:SELAB26(27-60):5/12 


264, 
293 


ORF2695 


Hypothetical 
protein 


4-26, 43-50. 93-98, 107-113, 156- 
163, 179-190, 198-204, 212-218, 
225-231,247-254 


A:7 


aa 22-78 


A:SEFAH77(22-66): 6/12 


265, 
294 


ORF2719 


two-component 
sensor hfstidine 
kinase, putative 


5-52, 60-71, 75-84, 91-109, 127- 
135, 141-156, 163-177, 185-193, 
201-214, 222-243, 256-262, 270- 
279, 287-293, 298-303, 321-328, 
334-384, 390-404, 411-418, 427- 
435, 438-^8, 453-^79, 481-498, 
503-509 


B:4 


aa 123-132 


B:SELAA62(123-132):6/12 


266, 
295 


ORF2728 


Accumulation- 
associated protein 


4-13, 36-44, 76-86, 122-141, 164- 
172, 204-214, 235-242, 250-269, 
291-299, 331-337, 362-369, 377- 
396, 419-427, 459-469, 505-524, 
547-555. 587-597, 618-625, 633- 
652. 675-683, 715-727, 740-753, 
761-780. 803-81 1, 842-853, 962- 
968. 1006-1020 


A:265, 
8:448; 
C:4, D:9 


aa803- 
1001 


B:SELAA10(850-878): 11/12 


267, 
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& 

epidermidi 
(iratein 


Putative fonction 
(by homology) 


predicted Knmanogenie an** 


No. of 

selected 

per ORF 


Location of 
identified 

genie region 


Serum reactivity with relevant 
n^lon ^«dtiv«/totaI> 


SeqID 

(DNA 
+Prot) 


ORF2740 


lipase precursor 


4-21, 190-200, 218-228, 233-241, 
243-25 J, 276-297, 303-312, 316- 
325, 346-352, 381-387,436-442. 
457-462, 495-505, 5 1 8-532, 543- 
557, 574-593 




aa 110-177 


C:GSBBL80{U0-177):l/l 


358, 
364 


ORF2764 


oligopeptide ABC 
transporter, per- 
mease protein, 
putative 


14-36, 62-131, 137-147, 149-162, 
164-174, 181-207. 212-222, 248- 
268,279-285 


D;4 




D:nd 


544, 
591 


ORFa767 


unknown con- 
served protein in 


7-20, 22-35, 40-50. 52-61. 63-92, 
94-101, 103-126, 129-155, 161-178, 
192-1 98, 200-208. 210-229, 232- 
241, 246-273, 279-332, 338-359, 

369-383 


D:4 


aa276-316 


D:nd 


545, 
592 


ORF2809 


sodiura:suIfate ' 
symporter femily 
protein 


4-29, 37-33, 56-82, 87-100, 108- 
117, 121-138, 150-160, 175-lSO, 
1 89-193, 202-214, 220-247, 269- 
315, 324-337, 341-355, 361-412, 
414-423, 425-440, 447-467 


D:9 


aa266-317, 
aa357-401 


D:nd 


546, 
593 


ORF285I 


putative trans- 
membtane efflux 


7-13, 20-32, 37-90, 93-103, i07- 
126, 129-155, 159-173, 178-1S9, 

195-221, 234-247, 249-25 5 , 26S- 
303, 308-379 


D:l] 


aal37-lS5 


D:ad 


547, 
594 
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Table 2&S Immunogenic proteins identified bacterial surface 
and riboscnne display: S. aureus (new annotation) 

Bacterial surface display: A, LSA250/1 library in fhuA with pa- 
tient .sera. 1 (655) ; B,' LSA50/6 library in laitiB with patient sera 

1 (484); C, LSA250/1 library in fhioA with IC sera 1 (571); E, 
LSA50/6 library in lamB with IC sera 2 (454); F, LSA50/6 library 
in laitiB with patient sera Pi (1105); G, LSA50/6 library in lamb 
with IG sera 1 (471) . Ribosome display: D, LSA250/1 library with 
IC sera (1686) . **, prediction of antigenic sequences longer than 
5 amino acids was performed with the programme ANTIGENIC (Kolas- 
kar and Tongaonkar, 1990); #, identical sequence present twice in 
ORF. 



s. 


Old 
ORF 
number 


Putative 
function 




No.ofse- 


Location of 
identirted 


Serum reactivity with rele- 
vant region (posi^total) 


Seq 
ID no: 


tigenic 
protein 


(by bomology) 




clones per 
ORF and 


immuno- 
gion 


(DNA 

+Prot) 


SaAO0O3 


ORF2967 
& 

ORF2963 




7-19. 46-51, 85-91, 1 10-1 17, 125- 
133, 140-149, 156-163, 198-204, 
236-251, 269-275. 283-290, 318- 
323,347-363- 


B:3,C:14; 
F:29 


aa9-42 
aa 156-241 
aa 300-314 
aa 343-420 


CGSBYrS3(9-42):l/l 

C:GSBY039(156-241):1/1 

C:GSBYM94(343-420):26/30 


394, 
396 


ORF0123 


ORF1909 
- 18 aa at 
N- 

tenninus 


unknown 


4-10, 25-30, 38-57, 91-108, 1 10- 
123, 125-144, 146-177, 179-198, 
216-224,226-233 


B-3, E:7, 
G:l 


aa 145-163 


B:GSBXF80(lS0-163):5/27 
E:GSBZX:i7(150-163):25/41 


409, 
410 


ORF0160 


ORF1941 
-16aaat 
N- 


unknown 


4-26, 34-70, 72-82, 86-155, 160- 
166, 173-205,207-228,230-252, 
260-268 ,280-313 


A:! 


aa 96-172 


A:GSBXO07(96-172):S/30 


411, 
412 


ORF0657 


ORF un- 
known 


LPXTGVI 


9-33, 56-62, 75-84, 99-105, 122- 
127, 163-180, 186-192,206-228, 
233-240, 254-262, 275-283, 289- 
296, 322-330, 348-355, 416-424, 
426-438, 441-452, 484-491, 541- 
549, 563-569, 578-584, 624-64! 


A;2, B:27, 
F:15 


aa 526-544 


B:GSBXE07-bdbl(527- 
542): 11/71 

F:SALAX70(526-544):1 1/41 


413, 
414 


ORFI050 


ORF 1307 


unknown 


45-68, 72-79, 91-101, 131-142, 
144-160, 179-201 


A:1,H:45 


aa 53-124 


A:GSBXM26(53-124):7/30 


415, 
416 


ORF1344 


ORF0212 
-lOaaat 


NifS protein 
homolog 


13-26, 40-49, 61-68, 92-1 12, 114- 
123, 138-152, 154-183, 194-200, 
207-225, 229-240, 259-265, 271- 
284, 289-309, 319-324, 330-336, 
346-352.363-372 




aa 24-84 


A:GSBXK59-bmd21(24- 
84):6/29 


417, 
418 
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aureusan 
tigenic 


Old 
ORF 


Putative 
function 
(by homology) 


predicted immunogenic aa** 


No. of se- 
lected 
clones per 
ORF and 


Location oi 
identincd 


Serum reactivity vrith rele- 
vant region (positive/total) 


Seq 

(DNA 
+Prot) 


ORF1632 


ORFU63 
N- 

terminus 


SdrH hoinolog 


4-31. S0-S5, 243-257, 259-268, 
298-316, 326-335, 364-370, 378- 
407 


B:6,E:11, 
F:34 


aa 101-1 IS 
aa 115-139 
aa 158-186 


B:GSBXQ53(164-182):39/71 
F:SALAP07(10I-1I5):I!/41 


419, 
420 


ORF2180 


ORF0594 
-2aaat 
N- 


LPXTGIV 
protein 


9-17, 24-45, 67-73, 82-90, 100-107. 
1 17-134, 137-145, 158-168, 176- 
183. 188-194.206-213,223-231, 
243-248, 263-270, 275-282, 298- 
304, 344-355, 371-377, 382-388, 
427-433, 469-479, 500-505, 534- 
559, 597-607, 662-687, 790-815, 
918-943, 1032-1037, 1046-1060, 
1104-1 112, 1128-1137, 1179-1184, 
1197-1204, 1209-1214, 1221-1239 


A:3, C:3, 
E:6, F:2, 
H:6 


aa 491-587 
aa 633-715 
aa 702- 
757" 

aa 758-830 

(aa830- 

885)' 


A:GSBXS61(491-555):1/1 
A:GSBXL64(494-^85):I/1 
A:GSBXS92(758-841):1/1 
A:bnid4(702-757): 16/30" 
(A:lHnd4(830-885): 16/30)* 
F:SALBC43(519-533):4/41 


421, 
422 


ORF2184 


ORF0590 
N-tenni- 


FnbpB 


10-29,96-116, 131-137, 146-158. 
167-173, 177-182, 185-191. 195- 
201, 227-236. 260-266, 270-284, 
291-299, 301-312, 348-356, 367- 
376, 382-396. 422-432, 442-453, 
480-487, 497-503, 519-527. 543- 
548, 559-565. 579-585, 591-601. 
616-623, 643-648, 657-663, 706- 
718, 746-758. 791-796, 810-817. 
819-825, 833-839, 847-853, 868- 
885. 887-895, 919-932 


A:2, C;4, 
G:9 


aa 694-769 
aa 774-847 


A:GSBXM62(694-769):28/28 
A:QSBXR22(774-847): I/l 


423, 
424 


ORF2470 


ORF0299 
N- 

terminus 


Conserved hy- 
pothetical 
protem 


4-27, 36-42, 49-55, 68-73, 94-101, 
131-137, 193-200,230-235,270- 
276, 294-302, 309-324, 334-344, 
347-364, 396-405, 431-437,498- 
508. 513-519, 526-532, 539-544, 
547-561. 587-594. 618-630, 642- 
653, 687-699, 713-719, 752-766 


0:3 


aa 400-441 


C:GSBYH60(4(KHt41)i28/31 


425, 
426 


ORF2498 


ORF0267 
ORF app. 
580 aa 
longer at 

changes 


Conserved hy- 
pothetical 


8-19, 21-44, 63-76, 86-92. 281-286, 
303-322, 327-338, 344-354, 364- 
373, 379-394, 405-412. 453-460, 
501-506, 512-518, 526-542, 560- 
570, 577-583, 585-604, 622-630, 
645-673, 677-691, 702-715, 727- 
741, 748-753, 770-785, 789-796, 
851-858, 863-869, 876-881, 898- 
913, 917-924, 979-986, 991-997, 
1004-1009, 1026-1041, 1045-1052, 
1107-1114, 1119-1125, 1132-1137, 
1154-1169, 1173-1192, 1198-1204, 
1240-1254, 1267-1274. 1290-1298, 
1612-1627 


D;12, F;6 


aa 358-411 
aa 588-606 
aa 895-909 


D:17/21 

F:SALAT38(895-909):8/41 


427, 
428 
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tigenic 


Old 
ORF 
number 


Putative 
function 
(by liomology) 


predicted immimogenic aa** 


No. of se- 
lected 
clones per 
ORF and 


Location of 
identified 
• immuno- 

gion 


Serum reactivity wltli rele- 
vant region (pasitive/total) 


Se<i 
IDno: 
(DNA 
+Prot) 


ORF2548 


ORF2711 
-12 aa at 

tenninus 


IgG binding 
protein A 


4-37, 44-53, 65-71, 75-82, 105-1 12, 
126-132. 136-143, 164-170. 184- 
190, 194-201, 222-232, 242-248, 
252-259, 280-291. 300-317, 413- 
420,452-460,485-503 


A:55, 
B:54, 

F:59. 
0:56, 
H;38 


aa 1-123 
aa 207-273 
aa 310-410 


A:GSBXK68(I-73):21/30 

A:GSBXK41(3S-123):1/1 

A:GSBXN38(207-273): 19/30 

A:GSBXLll(310-363):I0/30 

B:GSBXB22(394-406):37/71 

F:SALAM17(394-406):29/41 


429, 
430 


ORF2746 


ORF2507 
-3aaat 
N- 

tenninus 


iiomology with 
ORfl 


4—9 12—17 40-46 91—103 106—113 
116-125. 150-160. 172-177. 182- 
188, 195-206.241-261,263-270, 
277-285. 287-294 






A:GSB3CO40(66-123):8/29 


432 


ORF2797 


ORF2470 


unlmown 


13-32, 40-75, 82-95, 97-112, 115- 
121 124—154 166—192 201—225 
227-252, 268-273. 288-297, 308- 
375,379-434 


B:3, E:2, 


aa 1S9-176 


B:GSBXES5(159-176): 1 1/27 
F;SALAQ47(159-176):8/41 


433, 


ORF2960 


ORF2298 
N- 

tennlnus 


putative 
Exotoxin 


8-31,35-44, 106-113, 129-135, 
154-159, 168-178,203-215,227- 
236, 240-249, 257-266, 275-281, 
290-296, 298-305, 314-319, 327- 
334 


C:10I, 
E:2.H:58 


aal-80 
aa 48-121 
aa 98-190 


C:GSBYG32(l-80)::6/7 
C:GSBYG61-bIie2(48- 
116):26/30 

C:GSBYN80(98-190):13/17 


435, 
436 


ORF2963 


ORF2295 
-Saaat 
N- 

tenninus 


putative 
Exotoxin 


8-23, 35-41, 64-70. 81-87, 109-1 15, 
121-132, 150-167, 177-188, 194- 
201, 208-216, 227-233, 238-248, 
265-271,279-285 


C:3,E:3, 
G:! 


aa 17-95 


C:GSBYJ58(17-95):9/15 


437, 
438 
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aureusan 


Old 
ORF 


Putative 
function 


predicted fanmonogenic aa** 


lected 


Location of 
Identified 


Serum reactivity with rele- 
vant region (positive/total) 


Seq 
ID no: 


tigcnic 


number 


(by homology) 






immuno— 




(DNA 










ORF and 


gion 




+Prot) 


ORF3200 


ORF1331 


putative 


8-32, 45-52, 92-103, 154-159, 162- 


A:ll, 


aa 8543- 


A:GSBXL07(8543-8601):6/28 


439, 




+8506 aa 


extracellular 


168. 207-214, 232-248, 274-280, 


B:ll, 


8601 




440 




atN- 
terminus 


matrix binding 


297-303, 343-349. 362-375, 425- 
442, 477-^87, 493-498, 505-5 1 2, 
522-533, 543-550, 558-564, 568- 
574,580-600.618-630.647-652, 
658-672. 692-705, 71 1-727, 765- 
771, 788-798. 812-836, 847-858. 
870-898,903-910, 1005-10I5, 
1018-1025, 1028-1036, 1058-1069, 
1075-1080, 1095-1109, 1111-1117, 
1119-1 133, 1 166-1 172. 1 183-1 194, 
1200-1205, 1215-1222, 1248-1254, 
1274-1280, 1307-1317, 1334-1340, 
1381-1391, 1414-1420, 1429-1439, 
1445-1467, 1478-1495, 1499-1505. 
1519-1528, 1538-1550, 1557-1562, 
1572-1583, 1593-1599, 1654-1662, 
1668-1692. 1701-1707, 1718-1724, 
1738-1746, 1757-1783, 1786-1793, 
I806-18I2, 18I5-I829, 1838-1848, 
1853-1860. 1875-1881, 1887-1893, 
1899-1908. 1933-1940, 1952-1961, 
1964-1970, 1977-I983, 1990-1996, 
201 1-2018, 2025-2038, 2086-2101, 
2103-2117,2177-2191,2195-2213, 
2220-2225, 4"2237-2249, 2273- 
2279, 2298-2305, 2319-2327, 2349- 
2354, 2375-2381, 2391-2398. 2426- 
2433, 2436-2444, 244^2454, 2463- 
2469, 2493-2499, 2574-2589, 2593- 
2599,2605-2611,2615-2624,2670- 
2684, 2687-2698, 2720-2727, 2734- 
2754, 2762-2774, 2846-2866, 2903- 
2923, 2950-2956, 2985-2998, 301 1- 
3031, 3057-3064, 2"3102-31 17, 
3137-3143,3186-3195, 3211-3219, 
3255-3270, 3290-3300, 3327-3334, 
3337-3343, 3390-3396, 3412-3419, 
3439-3446, 3465-3470, 3492-3500, 
3504-35 10, 3565-3573, 3642-3650, 
3691-3698, 3766-3775, 3777-3788, 
3822-3828, 3837-3847, 3859-3864, 
3868-3879, 3895-3902, 3943-395 1 , 
3963-3971, 3991-3997, 4018-4030, 
4054-4060, 4074-4099, 4123-4129, 
4147-4153, 4195-4201, 4250-4255, 
4262-4267, 4270-4277, 4303-4310. 


C:36, 
H:32 


aa8461- 
8475 
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4321-4330, 4343-4352, 4396-4408, 
4446-4451,4471-4481,4503-4509, 
45 1 6-4S34, 45%-4604, 4638-4658, 
4698-4710, 4719-4732, 4776-4783, 
4825-4833, 4851-4862, 4882-4888, 
4894-4909. 4937-4942, 5047-5054, 
5094-5100, 5102-51 12, 5120-5125. 
5 146-5 153. 5 155-5 1 64, 5203-52 14, 
5226-S236, 5278-5284, 5315-5321, 
5328-5342, 5348-5359, 5410-5420, 
5454-5466, 5481-5489, 5522-5538, 
5597-5602, 5607-5614, 0"5623- 
5629, 5650-5665, 5707-5719, 5734- 
5742, 5772-5778, 5785-5790. 5833- 
5845, 5857-5863, 5899-5904. 5908- 
5921, 5959-5971, 5981-5989, 6010- 
6017. 6034-6043, 6058-6064, 6112- 
6120, 6154-6169, 6210-6217, 6231- 
6240, 6261-6268, 6288-6294, 6318- 
6324, 6340-6349, 6358-6369, 6402- 
6407, 6433-6438, 6483-6493. 6513- 
6519, 6527-6546, 6561-6574, 6599- 
6608, 6610-6616, 6662-6673, 6696- 
6705, 6729-6743, 6769-6775, 6792- 
6801 , 6819-6828, 6840-6846, 6860- 
6870, 6915-6928, 6966-6972, 7021- 
7028, 7032-7047, 7096-7101, 7109- 
7117, 7138-7149, 7157-7162, 7201- 
7206, 7238-7253, 7283-7294, 7296- 
7302, 7344-7365, 7367-7376, 7389- 
7404, 7413-7433, 7475-7482, 7493- 
7500, 7535-7549, 7596-7608, 7646- 
7651, 7661-7678, 7722-7731,7741- 
7754, 7764-7769, 7776-7782, 7791- 
7806, 7825-7837, 7862-7875, 7891- 
7897, 7922-7931,-7974-7981, 7999- 
8005, 8039-8045, 8049-8065. 8070- 
8075,8099-8112,8119-8125,8151- 
8158, 8169-8181. 8226-8232.8258- 
8264, 8291-8299, 8301-8310, 8325- 
8335, 8375-8389, 8394-8400, 8405- 
8412, 8421-8436, 8478-8485, 8512- 
8521, 8528-8538, 8564-8579, 8587- 
8594, 8603-8615, 8626-8637, 8640- 
8646, 8657-8672, 8684-8691, 8725- 
8736, 8748-8761, 8777-8783, 8794- 
8799, 8810-8825, 8851-8862, 8874- 
8887, 8903-89 12, 8914-8926, 8933- 
8943. 8954-8960. 8979-8988. 9004- 
901 1. 9035-9041, 9056-9069, 9077- 
9086, 9088-9096, 9106-^1 1 1, 9124- 
9133, 9183-9191, 9224-9231. 9235- 
9241, 9250-9265, 9279-9290, 9295- 
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9300,9326-9343, 9408-9414, 9422- 
9427, 9435-9441,9455-9461,9507- 
95 17, 9532-9538, 9580-9589, 9594- 
9600, 9614-9623, 9643-9648. 9665- 
9683, 9688-9700, 9720-9726, 9742- 
9758, 9767-9775, 9795-9800, 9817- 
9835, 9842-9847, 9912-9919, 9925- 
9938, 9943-9963, 9970-10009, 
10025-10031, 10037-10043, 1004S- 
10063, 10066-10073, 10117-10124, 
10126-10136, 10203-10210, 10218- 
10225, 10232-10242, 10287-10292, 
10303-10323, 10352-10360, 10385- 
10396, 10425-10431, 10452-10459, 
10480-1048S 
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Table 3. Serological proteome analysis of S. aureus surface 
proteins using human sera 

a) S. aureus/agr "stress conditions" 



Spot ID/sera 


IC40 
1:20,000 


IC35, N26, C4 
1:50,000 each 


Infant pool 
02,5,6,10,12 
1:10,000 


N22 1:10.000 
IC40 1:50,000 


PCK2 


+ 


+ 




+ 


PCK4 


+ 


+++ 




+++ 


PCK5 




(+) 






PCK6 


+ 


+ 







Spot ID/sera 


IC35, 40 
1:50,000 
N22 1:10,000 


P-pool . 
(P6,18,25,28,29) 
1:50,000 each 


Infant pool 
02,5,6,10,12 
1:10,000 




PAC1 


iJ 


++ 






PAC2 


++ 








PAC3 










PAC5 




++ 








Spot ID/6era 


P-pool 
(P6,1 8,25,28,29) 
1:50,000 each 


Infant 14 
1:10,000 


iCpooi/IgG 
(r426,iC34,3S) 
1:30,000 each 


ICpool/igA 
(N26, 1034,35) 
1:30,000 each 


PAC11 


++ 




++ 


++ 


PAC12 


++ 






++ 


PAC13 








++ 


PAC14 






+ 


CJ 


PAC15 








+++ 


PAC16 


+ 




+ 


+ 


PAC17 


+ 




+ 


+ 


PAC18 










PAC19 






++ 


++ 


PAC20 


++ 








POV31 










POV32 


+ 








POV33 


+ 








POV34 


+ 








POV35 


+ 








POV36 


+ 








POV37 


++ 
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POV38 


++ 








POV39 


+++ 








POV40 


+++ 









b) S. aureus/COL "standard conditions" 



Spot ID/s6r3 


IC pool 

{N26,IC34,35) 
1:30,000 each 


1C35 
1:20,000 


PI 8 
1:10,000 


P25 
1:10,000 


PI 

1:5,000 


P29 
1:2,500 


Infant 18 
1:10,000 


P0V2 


+++ 


+++ 


+++ 


+++ 


+++ 


- . 


- 


P0V3.1 


+++ 


+++ 


+++ 










POV3.2 


+++ 




+++ 


+++ 


+++ 






P0V4 


+ 


+++ 












P0V7 






+++ 










POV10 




++ 


(+) 


(+) 




(+) 




POV12 
















P0V13 


++ 


+++ 


+++ 


+++ 


++ 






P0V14 


++ 




+++ 


++ 


++ 


++ 




POV15 


+ 


+ 




+ 


(+) 







c) S. aureus/COL "stress conditions" 



Spot ID/sera 


P-pool 


IC34+IC35 


PIS 


P29 


Infant 14 




(P6,18,25^8,29) 


1:20,000 each 


1:10,000 


1:10,000 


1:10,000 




1:60,000 each 










P0V16 




+++ 








POV17 




+++ 


{+) 






P0V18 


+ 




++ 






POV19 


(+) 




+++ 






P0V21 






+ 






POV23 




+ 








POV24 




+ 








POV25 


+ 
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Table 4. S. aureus antigens identified by MALDl-TOF-MS sequencing 
(ORFs in bold were also identified by bacterial surface display) 
Prediction of antigenic regions in selected antigens identified 
by serological proteome analysis using human sera 



spot ID 


S. aureus pro- 
tein 
(ORF no./ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
(DNA, Prot) 


Putative local- 
ization 


PCK2 


ORF0599 


Glycinamide-ribosyl synthase 


107, 108 


cytoplasmic 


PCK5 


ORF0484 yitU 


consen/ed hypoth. protein (yitU) 


10&,110 


cytoplasmic 


PCK6 


ORF2309 
mqo 


membrane-associated malate-quinone 
oxidase 


111,112 


peripheral mem- 
brane 


POV2 


ORF0766 aux1 


protein piiospliatase contributing to me- 
tliiciiin resistance 


113,114 


trans-membrane 


P0V4, 17 
PAC14, 19 


ORF0078 EF- 
Tu 


C-temrtinal part of 44 l<Da protein similar 
to elongation factor Tu 


115,116 


(^oplasmic/ se- 


P0V5^' 


ORF0782 


3-ketoacyl-acyl carrier protein reduc- 
tase (fabG) 


117,118 


cytoplasmic 


P0V7 


ORF0317SecA 


protein transport across the membrane 
SecA 


39, 91 


cytoplasmic 


POV10 


ORF1252 yrzC 


hypothetical BACSU 11.9 ltd protein 
(upf0074(rff2) family) 


119, 120 


cytoplasmic 


P0V12 


ORF0621 pdhB 


dihydrolipoamlde acetyltransferase 
(pdhB) 




cytoplasmic 


P0V14 


ORF0072 rpoB 


DNA-directed RNA polymerase B 


125, 126 


cytoplasmic 


P0V15 


ORF0077 EF- 
G 


85 kD vitronectin binding protein 


127, 128 


cytoplasmic 


P0V18 


not found 
YLY1 


general stress protein YLY1 


129, 130 


cytoplasmic 


POV30 1' 


ORF0069 RL7 


ribosomai protein L7 


131,132 


cytoplasmic 


P0V21 


ORF0103 
yckG 


probable hexulose-6-phosphate syn- 
thase (yckG) 


133, 134 


cytoplasmic 


,POV24 


ORF0419 
yurX 


conserved hypothetical protein (yurX) 


137, 138 


cytoplasmic 
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spot ID 


S, aureus pro- 
tein 

(ORFno./ab- 
brev.) 


Putative function (by homology) 


^ ID no: 
(DNA, Prot) 


Putative local- 
ization 


POV25 


ORF2441 
gidA 


glucose inhibited division protein a (gidA) 


139, 140 


cytoplasmic 


PAC1 


ORF1490 
prsA 


protein export protein prsa precursor 
(prsA) 


173, 174 


periplasmic 


PAC2 


ORF1931 
WlodA 


periplasmic mqlybdate binding protein 
(ModA) 


175, 176 


surface 


PAC3 


ORF2053 


lieavy metal dependent transcriptional 
activator, putative regulator of multidrug 
resistance efflux pump pmrA 


177, 178 


cytoplasmic 


PAC6 


ORF2233 
ydaP 


pyruvate oxidase (ydaP) 


179, 180 


cytoplasmic 


PAC11 


ORF1361 


LPXTGV, extracellulamiatrix-bdg. 


3,56 


surface 


PAC12 


ORF1244 
alaS 


alanyi-tRNA syntlietase 


159, 160 


cytoplasmic 


PAC13 


ORF0835 
ymfA 


RNA processing enzyme/ATP-bdg. 


161,162 


cytoplasmic 


PAC15 


ORF1124 
bfmBB 


iipoamid acyltransferase component of 
branched-chain alpha-l«to acid dehy- 
drogenase complex 


163,164 


cytoplasmic 


PAC16 


ORF0340 
GAPDH 


glyqeraldehydes-SHJhosphale 
dehydrogenase 


165,166 


cytoplasmic 


PAC17 


not found 
ContigBS 


S'-melhylthioadenosine nucleosidase / 
S-adenosylhomo-cysteine nucleosidase 




cytoplasmic 


PAC20 


ORF2711 


75% Identity to ORF271 5 
similar to hypothetical proteins 


167, 168 


unknown 


P0V31 


ORF0659 


29 l<Da surface protein 


236, 238 


surface 


POV32 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV33 


ORF0659 


29 I^Da surface protein 


236, 238 


surface 


POV34 


ORF0659 


29 i<Da sui^ace protein 


236, 238 


surface 


POV35 


ORF0659 


29 kDa sur^ce protein 


236,238 


surface 


POV36 


ORF00661 


LPXTG-motif cell wall anchor domain 
protein 


235, 237 


surface 


POV37 


ORF0659 


29 kDa surface protein 


236; 238 


surface 
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spot ID 


S. aureus pro- 
tein 
(ORF no. / ab- 
brev.) 


Putative function (by homology) 


Seq ID no: 
^UNA, f roij 


Putative local- 
ization 


POV38 


ORF0659 


29 kDa surface protein 


236, 238 


surface 


POV39 


ORF0657 


LPXTG-ancliored surface protein 


1, 142 


surface 


POV40 


not identified 









Sec| ID noz 
(Protein) 


Spot ID 


S. aureus ORF 
no. / abbrev. 


Putative local- 
ization 


Putative antigenic surface areas 
(Antigenic package) 


112 


PCKB 


ORF2309 
mqo 


peripheral 
membrane 


61-75, 82-87, 97-104, 113-123, 128-133, 
203-216, 224-229, 236-246, 251-258, 271- 
286, 288-294, 301-310, 316-329, 337-346, 
348-371, 394-406, 418-435, 440-452 


114 


P0V2 


ORF766 aux1 


trans-mem- 
brane 


30-37, 44-55, 83-91, 101-118, 121-128, 
136-149, 175-183, 185-193, 206-212, 222- 
229, 235-242 


116 


P0V4 


ORF078 EF-Tu 


cytoplasmic/ 
secreted 


28-38,76-91, 102-109, 118-141, 146-153, 
155-161, 165-179, 186-202, 215-221, 234- 
249, 262-269, 276-282, 289-302, 306-314, 
321-326, 338-345, 360-369, 385-391 


176 


PAC2 


ORF1931 
Mo6A 


periplasmic 


29-44, 74-83, 105-113, 119-125, 130-148, 
155-175, 182-190, 198-211, 238-245 


174 


PAC1 


ORF1490 
prsA 


periplasmic 


5-24, 38-44, 1 00-1 06, 1 1 8-1 30, 1 44-1 54, 
204-210, 218-223, 228-243, 257-264, 266- 
286, 292-299 


168 


PAC20 


ORF2711 


unknown 


7-14, 21-30, 34-50, 52-63, 65-72, 77-84, 
109-124, 129-152, 158-163, 175-190, 193- 
216.219-234 



spot ID 


Gl no. or 
TIGR no. 


S. aureus pro- 
tein 
(ORF no. /ab- 
brev.) 


Putative function (by liomology) 


Seq ID no: 
(DNA, Prot) 


PCK2 


TIGR1280 


ORF0599 


Glycinamide-ribosyl synthase 


107,108 



- 102 - 



PCK4 


^672993 < 


3RF2268lsaA f 


wssibly adhesion/aggregation 


2,64 


PCK5 


riGR6209 


DRF0484 yitU ( 


xwiserved hypoth. protein (yitU) 


09.110 


PCK6 


nGR6182 


DRF2309 


Tiembrane-assooiatedmalate-quinone 
3xidase 


11,112 


POV2 


5434044 


ORF0766 auxl 


protein piiosphatase contributing to metlii- 
cilin resistance ; 


113,114 


POV3.1 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


POV3.2 


7672993 


ORF2268 IsaA 


possibly adhesion/aggregation 


12,64 


P0V4 


TiGR8079 


ORF0078 EF- 
Tu 


C-terminal part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


POV5 


TIGR8091 


ORF0782 


3-ketoacyi-acyl carrier protein reductase 
(fabG) 


117,118 


POV7 


2500720 


ORF0317SecA 


protein transport across the membrane 

SecA 


39,91 


POV10 


TIGR8097 


ORF1252yrzC 


hypoUietical BACSU 11.9 kd protein 
(upf0074 (rff2) family) 


119, 120 


P0V12 


OA OOAi K 


ORF0621 pdhB 


dthydrolipoamide acetyitransferase (pdliB) 


121, 122 


POV13 


7470965 


ORF0094 SdrD 


fibrinogen-bdg. (LPXTG) protein liomolog 
(SdrD) 


123, 124 


P0V14 


1 i3o0o4y 


ORF0072 rpoB 


DNA-directed RNA polymerase 6 


125, 126 


POV15 




ORF0077 EF— G 


85 kD vitranectin binding protein 


127. 128 


POV17 


TIGR8079 


ORF0078 


C-terminai part of 44 kDa protein similar 
to elongation factor Tu 


115,116 


P0V18 


3025223 


not found 


general stress protein YLY1 


129, 130 


POV30^> 


350771 


ORF0069 RL7 


ribosomal protein L7 - 


131,132 


P0V21 




ORF0103 


probable hexuIose-6-pliosphate synthase 
(yckG) 


133, 134 


POV23 




ORF0182 


lipoprotein (S.epidermis) 


135, 136 



^> identified from a total lysate from S. aureus 8325-4 ' spa- grown 
standard conditions. Seroreactivity with 1/1 patient and 2/4 normal ,se 
not with infant sertim {C5) . 
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Claims: 

1. Method for identification, isolation and production of 
hyper iitimune serum-reactive antigens from a pathogen, a tumor, an 
allergen or a tissue or host prone to auto-iiranunity, said anti- 
gens being suited for use in a vaccine for a given type of animal 
or for hiunans, characterized by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, tumor, al- 
lergen or tissue or host prone to auto- immunity, 
♦providing at least one expression library of said specific 
pathogen, tumor, allergen or tissue or host prone to auto-immu- 
nity 

♦screening said at least one expression library with said ajiti- 
body preparation, 

♦identifying antigens which bind in said screening to antibod- 
ies in said antibody preparation, 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, tumor, allergen or tis- 
sue or host prone to auto-immunity, . 

♦identifying the hyperimmune serum- reactive antigen portion of 
said identified antigens and which hyperimmxme serum-reactive 
antigens bind to a relevant portion of said individual antibody 
preparations from said individual sera and 

♦optionally isolating said hyperimmxme serum-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 

chemical or recombinant methods. 

2. Method for identification, isolation and production of a 
practically complete set of hyperimmune serum-reactive antigens 
of a specific pathogen, said antigens being suited for use in a 
vaccine for a given type of animal or for humans, characterized 
by the following steps: 

♦providing an antibody preparation from a plasma pool of said 
given type of animal or from a human plasma pool or individual 
sera with antibodies against said specific pathogen, 
♦providing at least three different expression libraries of , 
said specific pathogen. 
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♦screening said at least three different expression libraries 
with said antibody preparation, 

♦identifying antigens which bind in at least one of said at 
least three screenings to antibodies in said antibody prepara- 
tion, ■' -' 

♦screening the identified antigens with individual antibody 
preparations from individual sera from individuals with anti- 
bodies against said specific pathogen, 

♦identifying the hyperirammie serum-reactive antigen portion of 
said identified antigens which hyperimmune serum-reactive anti- 
gens bind to a relevant portion of said individual antibody 
preparations from said individual sera, 

♦repeating said screening and identification steps at least 

once, i 

♦comparing the hyperimmune serum-reactive antigens identif iedL .1 
in the repeated screening and identification steps with the 
hyperimmune serum-reactive antigens identified in the initial 
screening and identification steps, 

♦further repeating said screening and identification steps, if 
at least 5% of the hyperimmune serum-reactive antigens have 
been identified in the repeated screening and identification 

steps only, until less than 5 % of the hyperimmune serum-reac- 
tive antigens are identified in a further repeating step only . 
to obtain a complete set of hyperimmune serum-reactive antigens 
of a specific pathogen and 

♦optionally isolating said hyperimmune servim-reactive antigens 
and producing said hyperimmune serum-reactive antigens by 
chemical or recombinant methods. 

3 . Method according to claim 1 or 2 characterized in that at 
least one of said expression libraries is selected from a ribo- 
somal display library, a bacterial surface library and a pro- 

teome . 

4. Method according to claim 2 characterized in that said at 
least three different expression libraries are at least a ribo- 
somal display library, a bacterial surface library and a pro- 
teome . 

5. Method according to any one of claims 1 to 4, characterized 
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in that said plasma pool is a human plasma pool taken from indi- 
viduals having experienced or are experiencing an infection with 
said pathogen. 

6. Method according to any one of claims 1 to 5, characterized 
in that said expression libraries are genomic expression librar- 
ies of said pathogen. 

7. Method according to any one of claims 1 to 6, characterized 
in that said expression libraries are complete genomic expression 
libraries, preferably with a redundancy of at least 2x, more pre- 
ferred at least 5x, especially at least lOx. 

8. Method according to any one of claims 1 to 7, characterized 
in that it comprises the steps of screening at least a ribosomal 
display library, a bacterial surface display library and a pro- 
teome with said antibody preparation and identifying antigens 
which bind in at least two, preferably which bind to all, of said 
screenings to antibodies in said antibody preparation. 

9. Method according 'to any one of claims 1 to 8, characterized 
in that said pathogen is selected from the group of bacterial, 
viral, fungal and protozoan pathogens. C — I 

10. Method according to any one of claims 1 to 9, characterized 
in that said pathogen is selected from the group of hmem immun- 
edeficiency virus, hepatitis A virus, hepatitis B virus, hepati- 
tis C virus, Rous sarcoma virus, Epstein-Barr virus, influenza 
virus, rotavirus, Staphylococcus aureus. Staphylococcus epider- 
midis, Chlamydia pneumoniae. Chlamydia trachomatis, Mycobacterium 
tuberculosis, Mycobacterium leprae. Streptococcus pneumoniae. 
Streptococcus pyogenes. Streptococcus agalactiae, Enterococcus 
faecalis. Bacillus anthracis. Vibrio cholerae, Borrelia burgdor- 
feri, Plasmodium sp., Aspergillus sp. or Candida albicans. 

11. Method according to any one of claims 1 to 10, characterized 
in that at least one of said expression' libraries is a ribosomal 
display library or a bacterial surface display library and said 
hyperimmune serum-reactive antigens are produced by expression of 
the coding sequences of said hyperimmune serum-reactive antigens 
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contained in said library. 

12. Method according to any one of claims 1 to 11, characterized 
in that said produced hyperimmune serum-reactive antigens are 
finished to a pharmaceutical preparation, optionally by addition 
of a pharmaceutical ly acceptable carrier and/or excipient. 

13. Method 'according to claim 12, characterized in that said 
pharmaceutical preparation is a vaccine. 

14. Method according to claim 12 or 13, characterized in that 
said pharmaceutical ly acceptable carrier and/or excipient is an 

immunostimulatory compound. ■—■■i 

15. Method according to claim 14, characterizedj-in that said im- 
munostimulatory compound is selected from the grbiip ofpolycati- 
onic s\ibstances, especially polycationic peptides, 
immunostimulatory deoxynucleotides , alumn, Freund's complete ad- 
juvans, Freund's incomplete adjuvans, neuroactive compounds, es- 
pecially hijman growth hormone, or combinations thereof. 

16. Method according to any one of claims 1 to 15, characterized 
in that said individual antibody preparations are derived from 
patients with acute infection with said pathogen, especially from 
patients with an antibody titer to said pathogen being higher 
than 80%, preferably higher than 90%, especially higher than 95% 
of hirnian patient or carrier sera tested. 

17. Method according to any one of claims 1 to 16, characterized 
in that at least 10, preferably at least 30, especially at least 
50, individual antibody preparations are used in identifying 
said hyperimmune serum-reactive antigens. 

18. Method according to any one of said claims 1 to 17, charac- 
terized in that said relevant portion of said individual antibody 
preparations from said individual sera are at least 10, prefera- 
bly at least 30, especially at least 50 individual antibody 
preparations, and/ or at least 20 %, preferably at least 30 %, es- 
pecially at least 40 %, of all individual antibody preparations 
used in said screening. 
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19. Method according to any one of claims 1 to 18, characterized 
in that said individual sera are selected by having an IgA titer 
against a lysate, cell wall components or recombinant proteins of 
said pathogen being above 4000 U, especially above 600O U, and/or 
by having an IgG titer being above 10000 U, preferably above 
12000 U. 

20. Method according to any one of claims 1 to 19, characterized 
in that said pathogen is a Staphylococcus pathogen, especially 
Staphylococcus aureus, and/ or staphylococcus epidermidis. 

21. A hyperimmtine serum-reactive antigen selected from the group 
consisting of the sequences listed in any one of Tables 2a, 2b, 
2c, 2d, 3, 4 and 5, especially selected from the group consisting 
of Seq.ID No. 56, 57, 59, 60, 67, 70, 72, 73, 74, 75, 76, 77, 78, 
79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95, 96, 97, 99, 100, 101, 
102, 103, 104, 105, 108, 110, 112, 114, 116, 118, 120, 122, 126, 
128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 155 and 
hyperimmune fragments thereof. 

22 . A hyperimmxme seirum-reactive antigen obtainable by a method 
according to any one of claims 1 to 20 and being selected from 
the group consisting of the sequences listed in any one of Tables 
2a, 2b, 2c, 2d, 3, 4 and 5, especially selected from the group 
consisting of ■ Seq.ID No. 56, 57, 59, 60, 67, .70, 72, 73, 74, 75, 
76, 77, 78, 79, 80, 81, 82, 85, 87, 88, 89, 90, 92, 95", 96, 97, 
99, 100,- 101, 102, 103, 104, 106, 108, 110, 112, 114, 116, 118, 
120, 122, 126, 128, 130, 132, 134, 138, 140, 142, 151, 152, 154, 
155 and hyperimmune fragments their eof. 

23. Use of a hyperimmune serum-reactive antigen selected from the 
group consisting of the sequences listed in any one of Tables 2a, 
2b, 2c, 2d, 3, 4 and 5, especially selected from the group con- 
sisting of Seq.ID No. 55, 56, 57, 58, 59, 60, 62, 66, 67, 70, 71, 
72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 87, 88, 
89, 90, 92, 94, 95, 96, 97, 99, 100, 101, 102, 103, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 126, 128, 130, 132, 134, 
138, 140, 142, 151, 152, 154, 155, 158 and hyperimmune fragments 
thereof for the manufacture of a pharmaceutical preparation, es- 
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pecially for the manufacture of a vaccine against staphylococcal 
infections or colonization in particular against Staphylococcus 
aureus or Staphylococcus epidermiclis . 

24. Hyperimmune fragment of a hyperimmune serum-reactive antigen 
selected from the group consisting of peptides comprising the 
amino acid sequences of column "predicted immunogenic aa" , "Loca- 
tion of identified immunogenic region" and "Servim reactivity with 
relevant region" of Tables 2a, 2b, 2c and 2d and the amino acid 
sequences of column "Putative antigenic surface areas" of Table 4 
and 5, especially peptides comprising amino acid No. aa 12-29, 
34-40, 63-71, 101-110, 114-122, 130-138, 140-195, 197-209, 215- 
229, 239-253, 255-274 and 39-94 of Seq.ID No. 55, 
aa 5-39, 111-117, 125-132, 134-141, 167-191, 196-202, 214-232, 
236-241, 244-249, 292-297, 319-328, 336-341, 365-380, 385-391, 
407-416, 420-429, 435-441, 452-461, 477-488, 491-498,. 518-532, 
545-555, 569-576, 581-587, 595-602, 604-609, 617-640, 643-651, 
702-715, 723-731, 786-793, 805-811, 826-839, 874-889, 37-49, 63- 
77. and 274-334, of Seq.ID No. 56, 

aa 28-55, 82-100, 105-111, 125-131, 137-143, 1-49, of Seq.ID No. 
57, 

aa 33-43, 45-51, 57-63, 65-72, 80-96, 99-110, 123-129, 161-171, 
173-179, 185-191, 193-200, 208-224, 227-246, 252-258, 294-308, 
321-329, 344-352, 691-707, 358-411 and 588-605, of Seq.ID No. 58, 
aa 16-38, 71-77, 87-94, 105-112, 124-144, 158-164, 159-177, 180- 
186, 194-204, 221-228, 236-245, 250-267, 336-343, 363-378, 385- 
394, 406-412, 423-440, 443-449, 401-494, of Seq.ID No. 59, 
aa 18-23, 42-55, 69-77, 85-98, 129-135, 182-188, 214-220, 229- 
235, 242-248, 251-258, 281-292, 309-316, 333-343, 348-354, 361- 
367, 393-407, 441-447, 481-488, 493-505, 510-515, 517-527, 530- 
535, 540-549, 564-583, 593-599, 608-621, 636-645, 656-670, 674- 
587, 697-708, 726-734, 755-760, 765-772, 785-792, 798-815, 819- 
824, 825-838, 846-852, 889-904, 90-7-913, 932-939, 956-954, 982- 
1000, 1008-1015, 1017-1024, 1028-1034, 1059-1055, 1078-1084, 
1122-1129, 1134-1143, 1180-1186, 1188-1194, 1205-1215, 1224-1230, 
1276-1283, 1333-1339, 1377-1382, 1415-1421, 1448-1459, 1467-1472, 
1537-1545, 1556-1566, 1647-1654, 1666-1675, 1683-1689, 1722-1737, 
1740-1754, 1756-1762, 1764-1773, 1775-1783, 1800-1809, 1811-1819, 
1839-1851, 1859-1866, 1876-1882, 1930-1939, 1947-1954, 1978-1985, 
1999-2007, 2015-2029, 2080-2086, 2094-2100, 2112-2118, 2196-2205, 
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2232-2243, 198-258, 646-727 and 2104-2206, of Seq.ID No. 60, 
aa 10-29, 46-56, 63-74, .83-105, 107-114, 138-145', 170-184, 186- 
193, 216-221, 242-248, 277-289, 303-311, 346-360, 379-389, 422- 
428, 446-453, 459-469, 479-489, 496-501, 83-156, of Seq.ID No. 
62, 

aa 14-22, 32-40, 52-58, 61-77, 81-93, 111-117, 124-138, 151-190, 
193-214, 224-244, 253-277, 287-295, 307-324, 326-332, 348-355, 
357-362, 384-394, 397-434, 437-460, 489-496, 503-510, 516-522, 
528-539, 541-547, 552-558, 563-573, 589-595, 602-624, 626-632, 
651-667, 673-689, 694-706, 712-739, 756-790, 403-462, of Seq.ID 
No. 66, 

aa 49-56, 62-68, 83-89, 92-98, 109-115, 124-131, 142-159, 161- 
167, 169-175, 177-188, 196-224, 230-243, 246-252, 34-46, of 
Seq.ID No. 67, 

aa 11-20, 26-47, 69-75, 84-92, 102-109, 119-136, 139-147, 160- 
170, 178-185, 190-196, 208-215, 225-233, 245-250, 265-272, 277- 
284, 300-306, 346-357, 373-379, 384-390, 429-435, 471-481, 502- 
507, 536-561, 663-688, 791.-816, 905-910, 919-933, 977-985, 1001- 
1010, 1052-1057, 1070-1077, 1082-1087, 1094-1112, 493-587, 633- 
715 and 704-760, of Seq.ID No. 70, !.J 
aa.6-20, 53-63, 83-90, 135-146, 195-208, 244-259, 263-314, 319- 
327, 337-349, 353-362 365-374, 380-390, 397-405, 407-415, 208- 
287 and 286-314, of Seq.ID No. 71, 

aa 10-26, 31-43, 46-58, 61-66, 69-79, 85-92, 100-115, 120-126, 
128-135, 149-155, 167-173, 178-187, 189-196, 202-222, 225-231, 
233-240, 245-251, 257-263, 271-292, 314-322, 325-334, 339-345, 
59-74, of Seq.ID No. 72, 

aa 4-9, 15-26, 65-76, 108-115, 119-128, 144-153, 38-52 and 66- 
114, of Seq.ID No. 73, 

aa 5-22, 42-50, 74-81, 139-145, 167-178, 220-230, 246-253, 255- 
264, 137-237 and 250-267, of Seq.ID No. 74, 

aa 10-26, 31-44, 60-66, 99-104, 146-153, 163-169, 197-205, 216- 
223, 226-238, 241-258, 271-280, 295-315, 346-351, 371-385, 396- 
407, 440-446, 452-457, 460-465, 492-510, 537-543, 546-551, 565- 
582, 590-595, 635-650, 672-678, 686-701, 705-712, 714-721, 725- 
731, 762-768, 800-805, 672-727, of Seq.ID No. 75, 
aa 5-32, 35-48, 55-76, of Seq.ID No. 76, 

aa 7-35, 54-59, 247-261, 263-272, 302-320, 330-339, 368-374, 382- 
411, 126-143 and 168-186, of Seq.ID No. 77, 

aa 5-24, 88-94, 102-113, 132-143, 163-173, 216-224, 254-269, 273- 
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278, 305-313, 321-327, 334-341, 31-61 and 58-74, of Seq.ID No. 
78, 

aa 16-24, 32-39, 43-49, 64-71, 93-99, 126-141, 144-156, 210-218, 
226-233, 265-273, 276-284, 158-220, of Seq.ID No. 79, 
aa 49-72, 76-83, 95-105, 135-146, 148-164, 183-205, 57-128, of 
Seq.ID No. 80, 

aa 6-15, 22-32, 58-73, 82-88, 97-109, 120-131, 134-140, 151-163, 
179-185, 219-230, 242-255, 271-277, 288-293, 305-319, 345-356, 
368-381, 397-406, 408-420, 427-437, 448-454, 473-482, 498-505, 
529-535, 550-563, 573-580, 582-590, 600-605, 618-627, 677-685, 
718-725, 729-735, 744-759, 773-784, 789-794, 820-837, 902-908, 
916-921, 929-935, 949-955-, 1001-1008, 1026-1032, 1074-1083, 1088- 
1094, 1108-1117, 1137-1142, 1159-1177, 1183-1194, 1214-1220, 
1236-1252, 1261-1269, 1289-1294, 1311-1329, 1336-1341, 1406-1413, 
1419-1432, 1437-1457, 1464-1503, 1519-1525, 1531-1537, 1539-1557, 
1560-1567, 1611-1618, 1620-1629, 1597-1704, 1712-1719, 1726-1736, 
1781-1786, 1797-1817, 1848-1854, 1879-1890, 1919-1925, 194.6-1953, 
1974-1979, 5 to 134, of Seq.ID No. 81, 

aa 6-33, 40-46, 51-59, 61-77, 84-104, 112-118, 124-187, 194-248, 
252-296, 308-325, 327-361, 367-393, 396-437, 452-479, 484-520, 
535-545, 558-574, 582-614, 627-633, 656-663, 671-678, 698-704, 
713-722, 725-742, 744-755, 770-784, 786-800, 816-822, 827-837, 
483-511, of Seq.ID No. 82, 

aa 4-19, 57-70, 79-88, 126-132, 144-159, 161-167, 180-198, 200- 
212, 233-240, 248-255, 276-286, 298-304, 309-323, 332-346, 357- 
366, 374-391, 394-406, 450-456, 466-473, 479-487, 498-505, 507- 
519, 521-530, 532-540, 555-565, 571-581, 600-611, 619-625, 634- 
642, 650-656, 658-665, 676-682, 690-699, 724-733, 740-771, 774- 
784, 791-797, 808-815, 821-828, 832-838, 876-881, 893-906, 922- 
929, 938-943, 948-953, 969-976, 1002-1008, 1015-1035, 1056-1069, 
1105-1116, 1124-1135, 1144-1151, 1173-1181, 1186-1191, 1206-1215, 
1225-1230, 1235-1242, 6-66, 65-124 and 590-604, of Seq.ID No. 83, 
aa 5-32, 66-72, 87-98, 104-112, 116-124, 128-137, 162-168, 174- 
183, 248-254, 261-266, 289-303, 312-331, 174-249, of Seq.ID No. 
84, 

aa 4-21, 28-40, 45-52, 59-71, 92-107, 123-137, 159-174, 190-202, 
220-229, 232-241, 282-296, 302-308, 312-331, 21-118, of Seq.ID 
No. 85, 

aa 9-28, 43-48, 56-75, 109-126, 128-141, 143-162, 164-195, 197- 
216, 234-242, 244-251, 168-181, of Seq.ID No. 87, 
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aa 4-10, 20-42, 50-86, 88-98, 102-171, 176-182, 189-221, 223-244, 

246-268, 276-284, 296-329, 112-188, of Seq.ID No. 88, 

aa 4-9, 13-24, 26-34, 37-43, 45-51, 59-73, 90-96, 99-113, 160- 

173, 178-184, 218-228, 233-238, 255-262, 45-105, 103-156 and 66- 

153, of Seq.ID No. 89, [j 

aa 13-27, 42-63, 107-191, 198-215, 218-225 ,, 233-250 , 474-367, of 

Seq.ID No. 90, 

aa 26-53, 95-123, 164-176, 189-199, 8-48, of Seq.ID No. 92, 
aa 7-13, 15-23, 26-33, 68-81, 84-90, 106-117, 129-137., 140-159, 
165-172, 177-230, 234-240, 258-278, 295-319, 22-56, 23-99, 97- 
115, 233-250 and 245-265, of Seq.ID No. 94, 

aa 13-36, 40-49, 111-118, 134-140, 159-164, 173-183, 208-220, 
232-241, 245-254, 262-271, 280-286, 295-301, 303-310, 319-324, 
332-339, 1-85, 54-121 and 103-185, of Seq.ID No. 95, 
aa 39-44, 46-80, 92-98, 105-113, 118-123, 133-165, 176-208, 226- 
238, 240-255, 279-285, 298-330, 338-345, 350-357, 365-372, 397- 
402, 409-415, 465-473, 488-515, 517-535,. 542-550, 554-590-, 593- 
601, 603-620, 627-653, 660-665, 674-687, 698-718, 726-739, 386- 
402," of Seq.ID No. 96, 

aa 5-32, 34-49, 1-43, of Seq.ID No. 97, 

aa 10-27, 37-56, 64-99, 106-119, 121-136, 139-145, 148-178, 190- 
216, 225-249, 251-276, 292-297, 312-321, 332-399, 403-458, 183- 
200, of Seq.ID No. 99, 

aa 5-12, 15-20, 43-49, 94-105, 110-116, 119-128, 153-163, 175- 
180, 185-191, 198-209, 244-252, 254-254, 266-273, 280-288, 290- 
297, 63-126, of- Seq.ID No. 100, 

aa 5-44, 47-55, 62-68, 70-78, 93-100, 128-151, 166-171, 176-308, 
1-59, of Seq.ID No. 101, 

aa 18-28, 36-49, 56-62, 67-84, 86-95, 102-153, 180-195, 198-218, 
254-280, 284-296, 301-325, 327-348, 353-390, 397-402, 407-414, 
431-455, 328-394, of Seq.ID No. 102, 

aa 7-37, 56-71, 74-150, 155-162, 183-203, 211-222, 224-234, 242- 
272, 77-128, of Seq.ID No. 103, 

aa 34-58, 63-69, 74-86, 92-101, 130-138, 142-150, 158-191, 199- 

207, 210-221, 234-249, 252-271, 5-48, of Seq.ID No. 104, 

aa 12-36, 43-50, 58-65, 73-78, 80-87, 108-139 ,. 147-153 , 159-172, 

190-203, 211-216, 224-232, 234-246, 256-261, 273-279, 286-293, 

299-306, 340-346, 354-366, 167-181, of Seq.ID No. 106, 

aa 61-75, 82-87, 97-104, 113-123, 128-133, 203-216, 224-229, 

236-246, 251-258, 271-286, 288-294, 301-310, 316-329, 337-346, 
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348-371, 394-406, 418-435, 440-452 of Seq.ID No. 112, 

aa 30-37, 44-55, 83-91, 101-118, 121-128, 136-149, 175-183, 185- 

193, 206-212, 222-229, 235-242 of Seq.ID No. 114, 

aa 28-38, 76-91, 102-109, 118-141, 146-153, 155-161, 165-179, 

186-202, 215-221, 234-249, 262-269, 276-282, 289-302, 306-314, ;-| 

321-326, 338-345, 360-369, 385-391 of Seq.ID No. 116, 

aa 9-33, 56-62,75-84, 99-105, 122-127, 163-180, 186-192, 206- 

228, 233-240, 254-262, 275-283, 289-296, 322-330, 348-355, 416- 

424, 426-438, 441-452, 484-491, 522-528, 541-549, 563-569, 578- 

584, 624-641, 527-544, of Seq'.ID No. 142, 

aa 37-42, 57-62,-121-135; 139-145, 183-190, 204-212, 220-227, 
242-248, 278-288, 295-30, 304-309, 335-341, 396-404, 412-433, 

443-449, 497-503, 505-513, 539-545, 552-558, 601-617, 629-649, 
702-711, 736-745, 793-804, 814-829, 843-858, 864-885, 889-895, 
905-913, 919-929, 937-943, 957-965, 970-986, 990-1030, 1038-1049, 
1063-1072, 1080-1091, 1093-1116, 1126-1136, 1145-1157, 1163-1171, 
1177-1183, 1189-1196, 1211-1218, 1225-1235, 1242-1256, 1261-1269, 
624-684, of Seq.ID No. 151, 

aa 8-23, 31-38, 42-49, 61-77, • 83-90, 99-108, 110-119, 140-147, 
149-155, 159-171, 180-185, 189-209, 228-234, 245-262, 264-275, 
280-302, 304-330, 343-360, 391-409, 432-437, 454-463, 467-474, 
478-485, 515-528, 532-539, 553-567, 569-581, 586-592, 605-612, 
627-635, 639-555, 571-582^ 700-714, 731-747, 754-770, 775-791, 
797-834, 838-848, 872-891, 927-933, 935-942, 948-968, 976-986, 
1000-1007, 1029-1037, 630-700, of Seq.ID No. 152, 
aa 17-25, 27-55, 84-90, 95-101, 115-121, 55-101, of Seq.ID No. 
154, 

aa 13-28, 40-46, 69-75, 86-92, 114-120, 126-137, 155-172, 182- 
193, 199-206, 213-221, 232-238, 243-253, 270-276, 284-290, 22- 
100, of Seq.ID No. 155 and 

aa 7-19, 46-57, 85-91, 110-117, 125-133, 140-149, 156-163, 198- 
204, 236-251, 269-275, 283-290, 318-323, 347-363, 9-42 and 158- 
174, of Seq.ID No. 158, L ] 

aa 7-14, 21-30,- 34-50, 52-63, 65-72, 77-84, 109-124, 129-152, 

158-163, 175-190, 193-216, 219-234 of Seq.ID. No. 168, 

aa 5-24, 38-44, 100-106, 118-130, 144-154, 204-210, 218-223, 228- 

243, 257-264, 266-286, 292-299 of Seq.ID. No. 174, 

aa 29-44, 74-83, 105-113, 119-125, 130-148, 155-175, 182-190, 

198-211, 238-245 of Seq.ID. No. 176, and fragments as depicted in 

Tables 2 and 4 and fragments comprising at least 6, preferably 
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more than 8, especially more than 10 aa, of said sequences. 



25. Helper epitopes of an antigen or a fragment, as defined in 
anyone of claims 21 to 24, especially peptides comprising frag- 
ments selected from the peptides mentioned in coliamn "Putative 
antigenic surface areas" in Table 4 and 5 and from the group aa 
6-40, 583-598, 620-646 and 871-896 of Seq.ID.Nc.56, aa 24-53 of 
Seq.ID.No.70, aa 240-260 of Seq!lD.No.74, aa 1660-1682 and 1746- 
1790 of Seq.ID.No. 81, aa 1-29, 680-709, and 878-902 of 
Seq.ID.No. 83, aa 96-136 of Seq.ID.No. 89, aa 1-29, 226-269 and 
275-326 of Seq.ID.No. 94, aa 23-47 and 107-156 of Seq.ID.No. 114 
and aa 24-53 of Seq.ID.No. 142 and fragments thereof being T-cell 
epitopes. 

26. Vaccine comprising a hyperimmune senua-reactive antigen or a 
fragment thereof, as defined in any one of claims 21 to 25. 

27. Vaccine according to claim 25, characterized in that it fur- 
ther coniprises an immunostimulatory substance, preferably se- 
lected from the group conKprising polycationic polymers, , 
especially polycationic peptides, immunostimulatory deojcynucleo- 
tides (ODNs), neuroactive compounds, especially human growth hor- 
mone, alumn, Freund's complete or incomplete adjuvans or 
coinbinations thereof . 

28. Preparation comprising antibodies against at least one anti- 
gen or a fragment thereof, as defined in any one of claims 21 to 
25. 

29. Preparation according to claim 27, characterized in that said 

antibodies are monoclonal antibodies . 

30. Method for producing a preparation according to claim 28, 
characterized by the following steps: 

•initiating an immune response in a non human animal by admin- 
istering an antigen or a fragment thereof, as defined in any 
• one of the claims 21 to 25, to said animal, 
•removing the spleen or spleen cells from said animal, 
•producing hybridoma cells of said spleen or spleen cells, 
•selecting and cloning hybridoma cells specific for said anti- 
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gen and 

•producing the antibody preparation by cultivation of said 
cloned hybridoma cells and optionally further purification 

steps. 

31. Method according to claim 29, characterized in that said re- 
moving the spleen or spleen cells is connected with killing said 
animal . 

32. Method for producing a preparation according to claim 27, 
characterized by the following steps: 

•initiating an immune response in a non hioman animal by admin- 
istering' an antigen or a fragment thereof, as defined in any 
one of the claims 21 to 25, to said animal, 

•removing an antibody containing body fluid from said animal, 
•and i _J 

•producing the antibody preparation by siibjecting said antibody 
containing body fluid to further purification steps. 

33. Use of a preparation according to claim 27 or 28 for the 
manufacture of a medicament for treating or preventing staphylo- 
coccal infections or colonization in particular against Staphy- 
lococcus aureus or Staphylococcus epidermidis. 

' ■ 1 "i ■ . 

34. A screening method assessing the consequences of functional 
inhibition of at least one antigen or a fragment thereof, as de- 
fined in any one of claims 21 to 25. 
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SEQUENCE LISTING 

Intercell Biomedizinische Forschungs- xind Entwicklungs AG 
Cistern Biotechnologies GmbH 

R 39035 

Priority: Austrian Patent Application No. A 130/2001 of 
26.01.2001 



Seg.ID Nos. 1-598 

Organisms: S. aureus; S . epidermidis 





atgaacaaacagcaaaaagaatttaaatcattttattcaattagaaagtcatcactaggc 
gttgcatctgtagcaattagtacacttttattattaatgtcaaatggcgaagcacaagoa 
gcagctgaagaaacaggtggtacaaatacagaagcacaaccaaaaactgaagcagttgca 
agtccaacaacaacatctgaaaaagctccagaaactaaaccagtagctaatgctgtctca 
gtatctaataaagaagttgaggcccctacttctgaaacaaaagaagctaaagaagttaaa 
gaagttaaagcccctaaggaaacaaaagaagttaaaccagcagcaaaagccactaacaat 
acatatcctattttgaatcaggaacttagagaagcgattaaaaaccctgccataaaagac 
aaagatcatagcgcaccaaactctcgtccaattgattttgaaatgaaaaagaaagatgga 
actcaacagttttatcattatgcaagttctgttaaacctgctagagttattttcactgat 
tcaaaaccagaaattgaattaggattacaatcaggccaattttggagaaaatttgaagtt 
tatgaaggtgacaaaaagttgccaattaaattagtatcatacgatactgttaaagabtat 
gcttacattcgcttctctgtatcaaacggaacaaaagctgttaaaattgttagttcaaca 
cacttcaataacaaagaagaaaaatacgattacacattaatggaattcgcacaaccaatt 
tataacagtgcagataaattcaaaactgaagaagattataaagctgaaaaattattagcg 
ccatataaaaaagcgaaaacactagaaagacaagtttatgaattaaataaaattcaagat 
aaacttcctgaaaaattaaaggctgagtafeaagaagaaattagaggatacaaagaaagct 
ttagatgagoaagtgaaatcagctattactgaattccaaaatgtacaaccaacaaatgaa 
aaaatgactgatttacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 
tctatgatggatacttttgttaaacaccctattaaaacaggtatgcttaacggcaaaaaa 
tatatggtcatggaaactactaatgacgattactggaaagatttcatggttgaaggtcaa 
cgtgttagaactataagcaaagatgctaaaaataatactagaacaattattttcccatat 
gttgaaggtaaaactctatatgatgctatcgttaaagttcacgtaaaaacgattgattat 
gatggacaataccatgtcagaatogttgataaagaagcatttacaaaagccaataoogat 

cctagcaaaccaacaccatcacctgttgaaaaagaatcaoaaaaacaagacagccaaaaa 
gatgacaataaaoaattaccaagtgttgaaaaagaaaatgacgcatotagtgagtcaggt 
aaaggogtaaogottgctacaaaaccaaotaaaggtgaagtagaatcaagtagtacaact 


ccaactaaggtagtatctacgactcaaaatgttgcaaaaccaacaactggttcatcaaaa 
acaacaaaagatgttgttcaaacttcagcaggttctagcgaagcaaaagatagtgctcca 
ttacaaaaagoaaacattaaaoaoaoaaatgatggaoaoaotcaaagccaaaacaataaa 

atgacattaccattaatggcattattagctttaagtagcatcgttgcattcgtattaoot 
aaaaaacgtaaaaactaa 


2. 


atgagaaatatagagaatotaaatcceggagattcagttgatcactttttottagtgcat 

aaagctacaoagggtgtaacagcacaaggtaaagattatatgacattacatttgcaagat 

aaaagtggtgaaattgaagcgaaattttggacggctacaaaaaatgatatggcaacaatc 

aagcctgaagaaattgtacatgttaaaggtgacatcataaactatcgcggaaafcaaacag 

atgaaagtcaaccaaattagactagcgaoaactgaagatcaattaaaaacagaacaactt 

gtagatggtgoaoctttatcaccggcagaaatacaagaagagatttctcattatttgcta 

gatattgaaaatgctaatttacaacgtatcacacgtcatttattgaaaaaatatcaagaa 

cgattttacacatatccagctgctagttctcatcatcataactttgcgagtggcttaagc > 

tatcatgtattaacgatgttacgtattgcaaaatcaatttgtgacatttatccattgtta 

aacaaaagtttgttatatagtggtattattttgcatgatattggtaaagttagagaattg 

agtggtcctgttgcgacgtcgtatacagtcgaaggtaacttattaggacacatctcgatt 

gcgagtgatgaagtagttgaagcagctcgtgaattgaacattgaaggagaagaaatcatg 

ttgttaagaoatatgattttatctcatcatggtaagttagagtatggttctcoaaaactg 

ccatacttaaaagaagcagaaattttatgctatatcgataatatcgatgctagaatgaat 

atgtttgaaaaggcatataaaaaaactgacaagggtcagtttacagataaaatatttggt 
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3. 


atgaacaaacatcacccaaaattaaggtctttctattetatcagaaaatoaaotctaggc 
gttgcatcggtcattgtcagtacactatttttaattacttcccaaoatcaagcacaagca 
gcagaaaatacaaatacttcagataaaatctcggaaaatcaaaataataatgcaactaca 


aaaaactatcctgcagcggatgaatcacctaaagatgcaattaaagatcctgcattagaa 
aataaagaaoatgatataggtooaagagaacaagtcaatttocagttattagataaaaac 
aatgaaacgcagtactatoactttttcagcatoaaagatcoagcagatgtgtattacact 
aaaaagaaagcagaagttgaattagacatcaatactgcttcaacatggaagaagtfchgaa 
gtctatgaeiaacaatcaaaaattgccagtgagacttgtatcatatagtcctgtaccagaa 
gaccatgcctatattcgattcccagtttcagatggcacacaagaattgaaaattgtttct 
tcgactcaaattgatgatggagaagaaacaaattatgattatactaaattagtatttgct 
aaacotatttataacgatccttcacttgtaaaatcagatacaaatgatgcagtagtaacg 
aatga tcaatoaagttcagtcgcaagtaatcaaacaaacacgaatacatc taatcaaaat 
acataaacgatcaacaatgctaataatcaaccgcaggcaacgaccaatatgagtcaacct 
gcacaaccaaaatcgtcaacgaatgcagatcaagcgtcaagccaaccagctcatgaaaca 
aattctaatggtaatactaaogataaaacgaatgagtcaagtaatcagtcggatgttaat 
caacagtatccaccagcagatgaatcaotacaagatgcaattaaaaacccggotatcatc 
gataaagaacatacagctgataattggcgaccaattgattttcaaatgaaaaatgataaa 
ggtgaaagacagttctatcattatgctagtactgttgaaccagcaactgtcatttttaca 
aaaacaggaccaataattgaattaggtttaaagacagcttoaacatggaagaaatttgaa 
gtttatgaaggtgacaaaaagttaccagtcgaattagtatcatatgattctgataaagat 
tatgcctatattcgtttcccagtatctaatggtacgagagaagttaaaattgtgtcatct 
attgaatatggtgagaacatccatgaagactatgattatacgctaatggtctttgcacag 
cotattactaataacccagacgactatgtggatgaagaaacatacaatttacaaaaatta 
ttagctccgtatcacaaagctaaaacgttagaaagacaagtttatgaattagaaaaatta 
caagagaaattgccagaaaaatataaggcggaatataaaaagaaattagatcaaactaga 
gtagagttagctgatcaagttaaatcagcagtgacggaatttgaaaatgttacacctaca 
aatgatcaattaacagatttacaagaagcgcattttgttgtttttgaaagtgaagaaaat 
agtgagtcagttatggacggctttgttgaacatccattctatacagcaactttaaatggt 
caaaaatatgtagtgatgaaaacaaaggatgacagttactggaaagatttaattgtagaa 
ggtaaacgtgtcactactgtttctaaagatcctaaaaataattctagaacgctgattttc 
ccatatatacctgacaaagcagtttacaatgcgattgttaaagtcgttgtggcaaacatt 
ggttatgaaggtcaatatcatgtcagaattataaatcaggatatcaatacaaaagatgat 
gatacatcaoaaaataacacgagtgaaccgctaaatgtacaaacaggaoaagaaggtaag 
gttgotgataoagatgtagctgaaaatagcagcactgcaacaaatcctaaagatgcgtct 
gataaagcagatgtgatagaaccagagtctgacgtggttaaagatgctgataataatatt 
gataaagatgtgcaacatgatgttgatoatttatccgatatgtcggataataatcacttc 
gataaatatgatttaaaagaaatggatactcaaattgccaaagatactgatagaaatgtg 
gataaagatgccgataatagcgttggtatgtcatctaatgtcgatactgataaagactct 
aateiaaaataEiagacaaagtcatacagctgaatcatattgccgataaaaataatcatact 
ggaaaagcagcaaagcttgacgtagtgaaacaaaattateiataatacagacaaagttact 
gacaaaaiiaacaactgaacatcbgccgagbgataktaataaaactgtagataaaacagbg 
aaaacaaaagaaaaagccggcacaccatcgaaagaaaacaaacttagtcaatctaaaatg 
ctaccaaaaactggageiaacaacttcaEigccaatcatggtggggcttatatgcgttatta 
ggtatgttagctttattcattootaaattcacraaaagaatotaaa 


4. 


Atgtcagattttaatcateusagatcattctacaacaaaccatagccaaacacctagatac 
Agaagacctaaatttccatggtttaaaacagtoatcgttgcattgattgctggaattatt 
Ggtgcacttctagtacttggtataggcaaagtattaaatagtacaattttaaataaagat 
Ggttcaactgttcagacaacaaataataaaggtggcaatcaattagacggtcaaagcaag 
Aaattcggtaccgttcatgaaatgataaaatctgtxstcccctacaattgttggagttatt 
Aacatgcaaaaagcatcaagtgtagacgacttattaaaaggcaaatcatctaaaccatct 
Gaagctggaghaggttcaggtgttatctatcaaataaacaacaattcagottatatcgtt 
Acaaaoaatcatgttattgatggogoaaatgaaattagagtccaattacataataaaaaa 
CaagctaaagcgaaattagttggtaaagatgcagtaactgatattgctgtacttaaaaCt 

Gatagcgtattcgcaatgggtaacccattaggattacaatttgctaactctgtaacatct 
Ggtatcatttcagcaagcgaacgtacgattgacgctgagacaactggtggcaatacaaaa 
Gttagcgttcttcaaacagatgctgctattaaoccaggtaactcaggtggcgcattagta 
Gatattaatggtaatttagttggtattaactcaatgaaaattgctgcgacacaagttgaa 
Ggtatcgggtttgctattccaagtaatgaagttaaagtaacaattgaacaacttgtaaaa 
Catggtaaaattgaccgcccttcgattggtattggtttaattaatttgaaagatattcct 
Gaagaagagcgcgagcaacttcatactgatagagaagacggtatttatgtcgccaaagct 
Gatagtgatattgatcttaaaaaaggtgatattattacagaaattgatggcaagaaaatt 
Aaagatgatgttgatttaagaagctatttatatgaaaataaaaaacctggtgaatcagto 
ActgttaccgttatccgtgatggtaaaacaaaagaagttaaagCgaaattaaaaoaacaa 
Aaagaacaaccaaaacgtcaaagccgatcageiacgtcaatcacctggccaaggcgataga 
gatttctttaga 


5. 


ttgatgattaatgaaagagaagtgtttaCtttgatatatctagataatgcggcamcgacg 
aaagcatttgaagaagtgttagatacttatttaaaagtaaatcaatcaatgtattataat 
ccgaatagtccgcataaagctggtttgcaggcaaatcaattactacaacaagcaaaaacc 
caaattaatgcaatgattaattcaaaaacaaattatgatgttgtattcactagtggtgca 
actgaatccaataatcttgctttaaaaggtattgcctatcgtaaatttgatacagcgaag 
gaaataattacatccgtgttagagcatccgtccgtattagaggttgtaagatatttggaa 
gcacacgaaggatttaaagttaaatatgttgatgtaaagaaagatggcagtattaactta 

aatgtaactggacaaatacagcctattccacaaatggctaaagttataaaaaattatcct 
aaggcacattttcatgtagatgcggttcaagcattcggcaaaatttcaatggatctcaat 
aacatagatagtattagtttaagtggacacaagtttaatggtttaaaaggacaaggcgtc 
ttacttgtaaatcacattcaaaatgttgaaccaactgtccatggtggtggtcaagaatat 
ggcgttagaagtggaacagttaatttgccaaatgatattgcaatggttaaagcgabgaag 
atagctaatgaaaactttgaagcattgaatgcatttgtcactgagttaaataatgacgtc 
cgtcaatttttaaataaatatcatggagtttatattaattcttcaacttcaggttoacca 
ttcgttttaaatattagttttcctggcgtaaaaggtgaagtattagttaatgctttttca 
aaatatgacattatgatatctacgacciagtgcttgttcatctaaacgtaataaattaaat 
gaagtattggctgcaatgggattatcagacaaatctattgaaggtagtataagattatca 
tttggggctaotacaactaaagaagatatagogaggtttaaagaaatatttatcatcatt 
tatgaggaaattaaoCTasttgctaaaa 
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6. 


gtgaaccaacaaoaggagaaaacaacaacaacgcoaacaacaattaatocattaacggga 
gaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaacc 
acacaattcggtggagaagaagtaccacaaggtcataaagatgagttagatccaaactta 
ccaattgacggtacagaagaagtaccaggtaaacoaggcatcaagaatcctgaaacaggc 
gaagtagtaacacctccggttgacgatgtcacaaaaoatggtccaaaagcaggcgaacca 
gaggttactaaagaagaaataccattcgagaaaaaacgtgagttcaatccagacttaaaa 
ccaggtgaagagaaagtaacgcaagaaggacaaactggagagaaaacaacaacaacgcca 
acaacaattaatccattaacgggagaaaaagtaggcgaaggtgaaccaacaacagaagta 
acaaaagaaccagtagatgaaatcacacaattcggtggagaagaagtaccacaaggtcat 
aaagatgagttcgatccaaacttaccaattgacggtacagaagaagtaccaggtaaacca 
ggcatcaagaatcotgaaacaggtgaagtagtaacaccaccagtagacgatgtcacaaaa 
catggtccaaaagcaggcgaaccagaggttactaaagaagaaattccatatgaaactaaa 
cgcgtattagatccaacaatggaaccaggtagtcctgataaagtagctcaaaaaggtgaa 
aatggbgaaaaaacaacaacaacaccaactacaattaatccattaacgggagaaaaagta 
ggcgaaggcgaaccaacaacggaagtaacgaaagaaccaatagacgaaattgttaactat 
gcacotgaaattattcctcatggtacacgtgaagaaattgatccaaacttaccagaaggt 
gaaactaaagttatcccaggtaaagatggcttgaaagatcctgaaactggagaaatcatt 
gaagaaccacaagatgaagtaatcatccatggtgctaaagatgattcagatgcggacagc 
gattcagacgcagatagcgattctgatgcagacagcgactcagacgcagatagcgactct 
gatgcggacagcgattcagacagcgatagcgattcagattcagatagcgactctgatgcsr 
gacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcggacagc 
gactcagacgcagatagcgactctgatgcggacagcgactcagacgcagatagcgattct 
gattcagacagcgactcagacgcagatagcgactcagattcagacagcgattcagacgca 
gatagcgactcagacgcagatagcgattcagacgcagatagcgactcagacgcagatagc 
gattcagattcagatagcgactctgatgcggacagcgatagcgattoagattcagaoago 
gactcagacgcagatagcgattcagacagcgattcagacgcagatagogactctgatgcg 
gacagcgactcagacgcagatagcgactcagacgcagatagcgattcagattcagacagc 
gactcagatccagacagcgatagcgattcagattcagacagagactcagacgcagatagc 
gactcagacgcagatagcgactcagattcagacagcgattcagacgcagatagcgattca 
gattcagatagtgactctgatgcggacagcgattcagacgcagatagcgactcagattca 
gacgcagatagcgattctgattcagaoagogaotoagaogcagatagcgactotgatgcg 
gacagcgactcagacgcagatagcgattotgatgcagaoagogactcagacagcgatagc 
gattctgattcagacagcgattcagacgcagatagcgactctgatgcggacagcgattca 
aacgcagatagagatcataatgacaaaacagataaaccaaataataaagagttaocagat 
actggtaatgatgctcaaaataatggcacattatttggttcactattcgctgcgcttgga 

ggattattcttagfctggcagacgtcgtaaaaacaaaaataatgaagaaaaa 


7. 


gtgaagtcattgaagacggtgattgggatgaataataaggagcatattaaatctgtcatt 
ttagcactactcgtcttgatgagtgtcgta^gacatatetggtatggaacttttctcct 

cotatgaSgccaaaatggatecaac^ 

gatcatccagaaggaacgattgcgacggtatataatgtgaataaactgacgaaacotttg 
aaaaataaagaagtgaagtccgtggaacatgttcgtogtgatcataacctgatgattcot 
gatttgaaoagtgattttatattattcgattttacgtatgatttaccgttatcaacatat 
cttoCTtcaagtactgaacatgaatgcgaaagtaccaaatcatttcaatttcaatcghttg 
gtcatagatcatgatgctgatgataatatcgtgctttatgctataagcaaagatcgccac 
gattacgtaaaattaacaactacaacgaaaaatgatoattttttagatgcattagcagca 
gtgaaaaaagatatgcaaccatacacagatatcatcacaaacaaagatacaattgatcgt 
acgaogoatgtttttgcacoaagtaaacctgaaaagttaaaaacatatcgcatggtattt 
aacacgattagtgttgagaaaatgaatgctatactatttgacgattoaaccatcgttcgt 
agttc'aaagagtggbgttacaacctacaacaataatacaggtgtcgcaaactataacgat 
aaaaatgaaaaatatcattataaaaacctgtccgaagatgaagcgagttccagcaaaatg 
gaagaaacgattccaggaacctttgattttattaatggtcatggtggtttcttaaacgaa 
gactttagattgtttagtacgaataatcagtcaggcgagttaacatatcaacgtttcctt 
aatggttatccaacgtttaataaagaaggttctaatcaaattcaagtcacttggggtgaa 
aaaggcgtctttgaotatcgtcgttcgttattacgoaccgacgttgttttaaatagtgag 
gataataaatcgttgccgaaattagagtctgtacgttcaagottagcgaacaatagtgat 
attaattttgaaaaagtaacaaacatcgc tatcggttacgaaatgoaggataattcagat 
cataatcacattgaagtgoagattaacagtgaaotogtacogcgttggtatgtagaatat 
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atgagtaaaagacagaaagcatttcatgacagcttagoaaacgaaaaaacaagagtajga 
ctttataaatctggaaaaaattgggtaaaatccggaattaaagaaatagaaatgttcaaa 
attatggggctaccatttattagtcatagtttagtgagtcaagataatcaaagcattagt 
aaalaaltlLgggatacggactgaaaactacggcggttattggtggtgoattcacggta 
Ltatgttlcatgaccagcaagcttttgcggottctgatgcaccattaacttctgaatta 
aacacacaaagtgaaacagtaggtaatcaaaactcaacgacaatcgaagcatcaacatca 
acagocgattccacaagtgtaacgaaaaatagtagttcggtacaaacatcaaatagtgac- 
acagtctcaagtgaaaagtctgaaaaggtcacttcgacaactaatagtacaagcaabcaa 
caagagaaattgacatctacatcagaatcaacatccbcaaagaatactacatcaagttct 
cratactaaatctgtagcttcaacttcaagtacagaacaaccaattaatacatcaacaaat 
caaagtactgcatcaaataacacttcacaaagcaoaacgccatcttcggtcaacttaaac 
aaaactagcacaacgtcaaotagcaccgcaocagtaaaacttcgaactttcagtcgctta 
gctatgtcaacatttgcgtcagcagcgaogacaaccgcagtaactgctaatacaattaca 
gttaataaagataacttaaaacaatatatgacaacgtcaggtaatgctacctatgaccaa 
agtaccggtattgtgacgttaacacaggatgcatacagccaaaaaggtgctatcacacca 
ggaacacStattgactctaataagagttttcatttttctggaaaagtaaatttaggtaac 
aaatatgaagggcatggaaatggtggagacggtatcggttttgcottttcaccaggtgta 
ttaggtgaaacagggttaaacggtgccgcagtaggtattggtggcttaagtaacgcattt 
ggcttcaaattggatacgtatcacaatacatctaaaccaaattcagctgcaaaggcgaat 
gctgacccatctaatgtagctggtggaggtgcgtttggtgcatttgtaacaacagatagt 
tatggtgttgcgacaacgtatacatcaagttcaaoagctgataatgctgcgaagttaaat 
gttcaacctacaaataacacgttccaagattttgatattaactataatggtgatacaaag 
gttatgactgtcaaatatgcaggtcaaacatggaoacgtaatatttcagattggattgcg 
aaaagtggtacgaccaacttttcattatcaatgacagcotcaacaggtggcgcgacaaac 
ttacaacaagtacaatttggaacattcgaatatacagagtctgctgttacacaagtgaga 
tacgttgatgtaacaacaggtaaagatattattccaccaaaaacatattcaggaaatgtt 
gatcaagtcgtgacaatcgataatcagcaatctgcattgactgctaaaggatataactac 
icgtccgtcgatagttcatatgcgtcaacttataatgatacaaataaaactgtaaaaatg 
acgaatgctggaoaatcagtgacatattattttactgatgcaaaagcaccaactgtaact 
gtaggcaatcaaaccatagaagtgggtaaaacaatgaatoctattgtattgacta^acg 
gataatggtactgggactgtgacaaatacagttacaggattaccaagcggattaagttac 
gatagtgcaacgaattcaatcattgggaoaccaacaaaaattggtcaatcaacagtgaca 
gttgtgtctactgaccaagcaaataacaaatcgacgacaacttttacaataaatgttgtg 
gatacgacagcaccaacagtgacaccaataggagatcaatcatcagaagtgtattcacca 
atatccccgattaaaattgctacgcaagataacagtggaaatgcggtgacgaatacagtg 
actqaattgccatccggactaacatttgatagtacaaataatactattagtggtacacca 
acaaacattggtacaagtactatatcaatcgtttctacagatgcgagcggtaacaaaacg 
acgacaacttttaaatatgaagtaacaagaaatagcatgagtgattccgtatcaacatca 
ggaagtacacaacaatctcaaagtgtgtcaacaagtaaagctgactcacaaagtgcatca 
acgagtacatcaggatcgattgtggcatctacatcagctagtacctcgaaatcgacaagt 
gtaagcctatctgattctgtgagtgcatctaagtcattaagcacatctgaaagtaatagt 
gtatcaagctcaacaagcacaagtttagtgaattcacaaagtgtatcatcaagcatgtcg 
gattcagctagtaaatcaacatcattaagcgattctatttcaaactctagcagtactgaa 
aaatccgaaagtctatcaacaagtacatctgattcattgcgtacatcaacatcactcagt 
gactcattaagtatgagtacatcaggaagcttgtctaagtcacaaagcttatcaacgagt 
atatoagggtcgtctagtacatcagcatcattaagtgacagtacatcgaatgcaattagt 
acatcaacatcattgagcgagtcagctagcacctcggactctatcagtatttcaaatagc 
atagccaactctcaaagtgcgtcaacaagcaaatcagattcacaaagtacatcaatatca 
ttaagtacaagtgattcaaaatcgatgagtacatcagaatcattgagcgattcgacgaga 
acaagtggttctgtttctggatcactaagoatagcagcatcacaaagtgtctcaac^gt 
acatcagactcgatgagtacttcagagatagtaagtgactctatcagtacaagtgggtca 
ttatctgcatcagacagtaaatcaatgtccgtaagtagttcaatgagcacgtctcagtca 
ggtagtacatcagaatcattaagtgattcacaaagtacatctgattctgatagtaagtca 
ttatcacaaagtactagtcaatcaggttcaacaagtacatcaacgtcgacaagtgottoa 
gtacgtacttcggaatcacaaagtacgtctggttcaatgagtgoaagtoaatccgattca 
atgagcatatcaacgtcgtttagtgattoaacgagtgatagcaaatoagoatoaaotgoa 
tcaagtgaatcaatatcacaaagtgcttctaogagoaoatctggtbcggtaagtacttcg 
acatcgttaagtacaagtaattcagaacgtacatcaacatctatgagtgattccacaagc 
ttaagtacatcagagtctgattcaataagtgaatcaacgtcaacgagcgactctataagt 
gaagcaatatctgcttcagagagcacgtttatatcattaagtgaatcaaacagtactagc 
gattcagaatcacaaagtgcatctgcctttttaagtgaatcattaagtgaaagtacgtct 
~..4-«=a«<>«-rianarri-r.arfhrraottacrt-.i-.cCTacaaataaaaatacgtcattatcagacagt 



gattcaaaatcacaaagtgcatctgccttcccaagtgaatcattaa9>-aoaaui.ai-yi-i^i- 
gaatcaaoatcagagtcagtgagtagttcgacaagtgagagtacgtcattatcagacagt 
aoatcagaatotggtagcaoatcaacatcattaagtaattcaacaagtggtagtacgtcc 
atttcaacatcgacaagtatcagtgaatcaacgtcaacgtttaagagcgagagtgtttca 
acatcactgagtatgtcaacgagtacaagtttgtctgactctacaagtttgtcaacatca 
ttaagtgattccacaagtgatagtaagtctgattcattaagtacatcaatgtcgacaagt 
gattcaatcagtacaagtaaatctgattccattagtacatccacatcattaagtggttct 
="=agtgaaagtaaatccgattcaacatcaatgagcataagtatgtctcaatcaacatca 



acaagtgaaagtaaatccgattcaacatcaacgagcacaagt<ai-uui;i,uciai.i^cici^tn.i^o. 
ggaagtacaagtacgtcaacgagtacaagtttgtctgactcaacgagtacatcattgtca 
ctaagtgcctcaatgaatcaaagcggagtagactcaaactcagcaagccaaagtgcctca 
aactcaaoaagtacaagcacgagcgaatocgattcacaaagcacatcatcatatacaagt 
cagtcaacaagccaaagtgaatccacatcgacatcaacgtcactaagcgatucaacaagt 
atatctaaaagtacgagtcaatcaggttcggtaagcacatcagcgtcattaagtggttca 
gagagtgaatctgattcacaaagtatctcaacaagtgcaagtgagtcaacatcagaaagt 
gcgtcaacatcactcagtgactcaacaagtacaagtaactcaggatcagcaagtacgtca 
acatcgctcagtaactcagcaagcgcaagtgaatcogatttgtcgtcaacatctttaagt 
gattcaacatctgcgtcaatgaaaagcagtgaatccgattcacaaagcacatcagcatca 
ttaagtgattcgctaagtacatcaacttcaaaccgcatgtcgaccattgcaagtttatct 
acatcggtaagtacatcagagtctggctcaacatcagaaagtacaagtgaatccgattca 
acatcaacatcattaagcgattcacaaagcacatcaagaagtacaagtgcatcaggatca 
gcaagtacatcaacatcaacaagtgaotctcgtagtacatcagcttcaactagtacttcg 
atgcgtacaagtactagtgattcacaaagtatgtcgctttcgacaagtacatcaacaagt 
atgagtgattcaacgtcattatctgatagtgttagtgattcaacatcagactcaacaagt 
gcgagtacatctggttcgatgagtgtgtctatatcgttaagtgattcgacaagtacatca 
acatcggctagtgaagtaatgagcgcaagcatatctgattcacaaagtatgtcagaatct 
gtaaatgattcagaaagtgtaagtgaatctaattcbgaaagtgactctaaatcgatgagt 
ggobcaacaagbgbcagbgabbcbggcbcabbgagcgbcbcaacgtcattaagaaaabca 
gaaagbgbaagcgagbcaagbbcabbgagbbgcbcacaabcgabgagcgatbcagtaagc 
acaagcgabbcgbcatcabtaagbgbabcgacgbcactaagaagttcagaaagcgtgagb 
gaatcbgabbcabbaagbgabbcaaaabcaacaagbggbbcgacbtcaaoaagbacabcb 
agbbcatbgagbacctcaacabcabbaagbggtbcagaaagcgbaagcgagbcbaccbcg 
cbaagbgattcaatatcaabgagbgatbcbacbagtacaagbgacbccgacbcabbaagb 
ggabcaatabcbbbaagbggbbccacaagbcbbagcacbbcggabbcabbaagbgabbca 
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aaatcattgagtagctcgcaaagtatgagtggatcagaatcaacgtcaacaagtgtgagc 
gattcgcagtcaagctcaacaagtaabagtcaatttgactctatgagcatcagtgcatoa 
gaaagcgactcaatgtctacaagtgattcgtctagcatcagtggatoaaattcaacgagt 
aoatcaotttcaacatctgactcaatgagcggaagcgtatoagtttcaacatcgacaagt 
ttaagtgactcaatatcaggttcaacaagtgtaagtgactcgagctcaacaagcacatct 
acatcattaagtgattcaatgtcacaaagccagtcaacaagtacaagtgcatctggttcc 
ttaagtacatcgatatcaacatcaatgtcaatgagtgctagtacabcgtcatcacaaagc 
acatcggtgtcgacabcattatcaacatcagacagtatcagtgatfcctacttcaataagt 
atcagtggttcacaaagtacagtagaaccagaatctacaagtgattcaacttctatoagt 
gactcagaatcattgagtacatcagatccagactcgacatcgacaagtacatcggactca 
acaagtggttcaacttcaacaagcatatctgaatcattaagtacgtctggttcaggttca 
acgagcgtatctgactcaacatcaatgagtgaatctaattcatcgagtgtttcaatgtca 
caagacaaatccgactcaacatcaattagtgactcagaatcagtgtcaacaagcacatca 
acgtcattgagcacabccgattcgacaagcacatccgaatcactgagtacatctatgtct 
ggtbcacaaagcatttcbgacbcaacabcaacaagbatgbccggcbcaacaagbacatcb 
gaabctaactcaabgcabccgtcagacbcaatgagtatgcabcatactcacagcacgagc 
acatotcgcttatcaagtgaagcaacaacgagcacgagtgaabcbcagbcbacattaagt 
gcaacatctgaagtgacbaaacabaatggcacaccagcacaaagtgaaaaaagattgcca 
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9. 


atgcctaaaaataaaattttaatttatttgctatcaactacgctcgtattacctacttta 
gtttcacctaccgcctatgctgatacacctcaaaaagatactacagctaagacaacatct 
catgattcaaaaaaatctaatgacgatgaaacttctaaggatactacaagtaaagatatt 
gataaagcagacaaaaataatacaagtaaccaagaoaataacgacaaaaaatttaaaact 
atagacgacagcacttcagactctaacaatatoattgattttatttabaagaatttacca 
caaaccaatataaaccaattgctaaccaaaaataaatacgatgataattactcattaaca 
actttaatccaaaacttattcaatttaaattcggatatttctgattacgaacaacctcgt 
aatggcgaaaagtcaacaaatgattcgaataaaaacagtgacaatagcatcaaaaatgac 
actgatacgcaatcatctaaacaagataaagcagacaatcaaaaagcacctaaatcaaac 
aatacaaaaccaagtacatctaataagcaaccaaattcgccaaagccaacacaacctaat 
caatcaaatagtcaaccagcaagtgacgataaagcaaatcaaaaatcttcatcgaaagat 
aatcaatcaatgtcagattcggctttagactctattttggatcaatacagtgaagatgca 
aagaaaacacaaaaagattatgcatctcaahctaaaaaagacaaaaatgaaaaatctaat 
acaaagaatccacagttaccaacacaagatgaattgaaacataaatctaaacctgctcaa 
tcattcaataacgatgttaatcaaaaggatacacgtgcaacatcattattcgaaacagat 
cctagtatatctaacaatgatgatagcggacaatttaaogttgttgactcaaaagataoa 
cgbcaatttgtcaaatcaattgctaaagatgcacatcgcattggtcaagataacgatatt 
tatgcgtctgtcatgattgcccaagcaatcttagaatctgactcaggtcgtagtgctcta 
gctaagtoaocaaaccataatttattcggtatcaaaggtgcttttgaagggaattctgtt 
ccttttaacacattagaagctgatggtaatcaattgtatagtattaatgctggattccga 
aaatatccaagcacgaaagaatcactaaaagattactotgaocttattaaaaatggtatt 
gatggcaatcgaacaatttataaaocaacatggaaatcggaagccgattcttataaagat 
gcaacatcacacttatotaaaacatatgctacagatccaaactatgctaagaaattaaac 
agt'attattaaacaotatoaattaactcagtttgacgatgaacgcatgccagatttagat 
aaatatgaaogttctatcaaggattatgatgattcatoagatgaattcaaacctttccgt 
gaggtatctgatagtatgccatatccacatggooaatgtaottggtacgtatataaccgt 
atgaaacaatttggtacatctatctcaggtgatttaggtgatgcacataattggaataat 
cgagctcaataccgtgattatcaagtaagtcatacaccaaaacgtcatgctgctgttgta 
tttgaggctggacaatttggtgcagatcaacattacggtcatgtagcatttgttgaaaaa 
gttaacagtgatggttctatcgttatttcagaatccaatgttaaaggattaggtatcatt 
tctcatagaactatcaacgcagctgccgctgaagaattatcatatattacaggtaaa 


10. 


gtgaggaaattttoaagatatgcatttacaagtatggcagcabtaacettgttgagcact 
tbabcaocagoagoattagcgabbgabbcaaaaaabaaaccagcbaattcbgatabtaaa 
ttbgaggtgacbcaaaagagbgabgcggtcaaagcattaaaagaabbgccbaaabccgaa 
aatgtaaaaaababbbabcaagabbaegctgttacbgabgtaaaaactgabaaaaaagga 
bbtacgcabtatacattgcaaccgagtgttgatggbgtbcabgcacctgacaaagaagtg 
aaagbacacgoagacaaatcaggaaaagtcgttttaabcaabggggatacbgatgcgaag 
aaagbaaagcoaacgaataaagtgacabtaagbaaagabgacgcagccgacaaagcatbt 
aaagcagttaagattgataagaabaaagcgaaaaatcttaaagataaagbcatbaaagaa 
aacaaagtbgaaabcgatggtgacagtaataaatacgtttataatgttgagttaattaca 
gtgacaccagaaabbbcacabtggaaagbtaaaattgatgctcaaactggcgaaatttta 
gaaaaaatgaacbbagbbaaagaagcbgcagaaactggtaaaggaaaaggtgtacttggc 
gabaoaaaagataboaatatcaatagtattgacggtggatttagcctagaagatttaacg 
oatoaaggtaaattatcagcatttagctttaatgatcaaacaggtcaagcaacattgatt 
aotaatgaagabgaaaacttcgtaaaagatgagcaacgbgctggcgtagatgcaaatbat 
tacgcbaaacaaacatabgattattacaaagacacatttggtcgtgaatcatatgacaac 
caaggbagbccaabbgtbbcabbaacgcatgttaataactacggtggtcaagataacaga 
aataabgccgcabggatcggbgacaaaatgatctatggtgatggtgatggtcgcacabtc 
aoaagbttatcgggtgcaaatgacgtagtagcacacgaatbaacacacggtgbgacacaa 
gagacagogaacbtagaatabaaggaccagtcaggcgctcbaaatgaaagctbbtcagat 
gtttbtggabacttbgtagatgacgaggattbcbtaatgggtgaagabgbctacacaccb 
ggaaaagagggagacgcbbbacgcagcatgtcaaacccagaacaattbggbcaaccagcb 
cababgaaagactabgtattcactgaaaaagabaatggbggcgbacatacgaabbcbgga 

atbtaotaccgagoattaacggaabacbtaacaagtaabtoaaacttcaaagattgtaaa 
gabgcabbabaocaagcggcbaaagabbbabatgacgagcciaacagctgaaowgtgtat 
1 gaagcabggaabgaagtaggogtggag 
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11. 


ttgaaaaaaagaattgattatttgtcgaataagoagaataagtattcgattagacgtttt 
acagtaggtaccacatcagtaatagtaggggcaactatactatttgggataggcaatcab 
caagcacaagcttcagaacaatcgaacgatacaacgcaatcttcgaaaaataatgcaagt 
gcagattccgaaaaaaacaatatgatagaaacacctcaattaaatacaacggctaatgat 
acatctgafcattagtgcaaacaoaaacagtgogaatgtagatagcacaacaaaaecaatg 
tctacacaaaogagcaataccactacaaoagagccagcCtcaacaaatgaaacacctcaa 
ccgacggcaattaaaaatcaagcaactgctgcaaaaatgcaagatcaaactgttectcaa 
gaagcaaattctcaagtagataataaaacaacgaatgatgctaatagcatagcaacaaac 
agtgagcttaaaaattctcaaacatbagatttaccacaatcatcaccacaaacgatttcc 
aatgcgcaaggaactagtaaaocaagtgttagaaogagagctgtacgtagtttagctgtt 
gctgaaccggtagtaaatgotgctgatgctaaaggtacaaatgtaaatgataaagttacg 
gcaagtaaCttcaagttagaaaagactacatttgaccctaatcaaagtggtaacacattt 
atggcggcaaattttacagtgacagataaagtgaaatcaggggattattttacagcgaag 
ttaccagatagtttaactggtaatggagacgtggattattctaattcaaataatacgatg 
ccaattgcagacattaaaagtacgaatggcgatgttgtagctaaagcaacatatgatatc 
ttgactaagacgtatacatttgtctttacagattatgtaaataacaaagaaaatabtaac 
ggacaattttcattacctttatttacagaccgagcaaaggcacctaaatcaggaacatat 
gatgcgaatattaatattgcggatgaaatgtttaataataaaattacttataactatagt 
tcgccaattgcaggaattgataaaccaaatggcgcgaacatttcttctcaaattattggt 
gtagatacagcttcaggtcaaaacacatacaagcaaacagtatttgttaaccctaagcaa 
cgagttttaggtaatacgtgggtgtatattaaaggctaccaagataaaatcgaagaaagt 
agcggtaaagtaagtgctacagatacaaaactgagaattcttgaagtgaatgatacatct 
aaattatcagatagctactatgcagatccaaatgactctaaccttaaagaagtaacagac 
caatttaaaaatagaatctattatgagcatccaaatgtagctagtattaaatttggtgab 
attactaaaacatatgtagtattagtagaagggcattacgacaatacaggtaagaactta 
aaaactcaggbtattoaagaaaatgttgatcctgtaacaaabagagactacagtatbtto 
ggttggaabaabgagaatgttgtacgttatggtggbggaagtgotgatggbgattcagca 
gtaaatcogaaagacccaactcoagggccgccggbtgacccagaaccaagtccagaccca 
gaaocagaaccaacgccagatccagaaccaagtccagacccagaaccggaaccaagccca 

gabagcgactcagEtatcagatagcgattcggattcagacagtgattcagattcagacagc 
gactcagaatcag-atagcgattcagaatcagatagcgactcagattcagatagcsrattca 
gattcagatagogattoagattcagatagcgattoggattcagaoagtgattcagattca 

gacboggaobcagacagbgabtcagactcagatagcgatbcagacbcagatagcgattca 
gatbcagacagcgactcagatbcagacagcgactcagactcagatagcgactcagactca 
gacagcgactcagattcagatagcgattcagactcagacagcgactcagactcagacago 
gactcagactcagatagogacbcagattcagatagcgattcagactcagacagcgactoa 
gattcagatagcgattcggactcagacagcgattoagattcagacagogactcagactcg 
gatagcgabbcagattcagatagcgabtcggatbcagacagtgattoagattcagacagc 
gac bcagac bcggatagcgaotcagactcagacagcgattcagactcagatagcgactca 
gacbcggabagcgacbcggattcagatagcgactcagactcagatagbgactcogattca 
agagttacaccaocaaabaatgaaoagaaagcaccatcaaatcotaaaggtgaagbaaac 
catbcbaabaaggtatcaaaacaaoacaaaactgatgcbttaccagaaacaggagabaag 
agcgaaaacacaaatgcaactttatbtggtgcaabgatggcatbattaggatcatbacta 
ttgtttagaaaacgcaagcaagatcataaagaaaaagcg 


12. 


atgaaaaagacaatbabggcatcatcattagcagtggoabbaggtgbaacaggtbacgca 
gcaggbacaggacatcaagcacacgctgctgaagtaaacgttgatcaagcacactbagtt 
gacttagcgcataatcaccaagatcaattaaatgcagctccaatcaaagatggtgcabat 
gacatccactttgtaaaagatggtttccaatataacttcacttcaaatggtactacatgg 
bcabggagcbatgaagcagctaabggtcaaactgctggbttctcaaacgbbgcaggfcgca 
gactacactacttcatacaaccaaggttcaaatgtacaatcagtaagcbacaatgoacaa 
tcaagtaactcaaacgttgaagotgtttcagctccaactbaccabaactacagcaabtca 
actacttcaagttcagtgagabtaagcaatggtaatactgcaggtgctactggttcatca 
gcagctcaaatcatggotcaacgtactggtgtttcagctbctacatgggctgcaatcatc 
gctcgtgaatcaaabggtcaagtaaabgcbbacaacccatcaggtgcttcaggtttattc 
caaactatgccaggttggggtccaacaaacactgttgaccaacaaatcaacgcagctgbt 
aaagcatacaaagcacaaggttcaggtgcttggggattc 


13. 


ttgggaggatatttaabbatgaaaaaaatcgttacagctacaatcgctacagcaggactt 
gccactatcgcatttgcaggacatgatgcacaagccgcagaacaaaataacaatggatat 
aattctaatgacgctcaatcabacagctatacgtatacaattgatgcacaaggtaattat 
cattacactbggacaggaaatbggaatccaagtcaattaacgcaaaacaacacatactac 
tacaacaactacaatacttatagttataacaatgcatcttacaataactactataatcat 
tcatabcaatacaataactatacaaacaatagtcaaacagcaacaaataactattatact 
ggtggttcaggtgcaagttatagcacaacaagtaataatgttcatgtgactacaacbgca 
gcgccatcttcaaatggbcgttcaatbtctaatggttatgcatcaggaagtaacttatat 
acttcaggacaatgbacttattatgbatttgatcgtgttggtgggaaeiattggbtcaaca 
tggggtaacgcaagbaabtgggctaacgcagctgcabcatctggctatacagtgaacaat 
acaccaaaagttggtgctatcatgcaaacaacacaaggctattacggtcatgttgcttac 
gttgaaggcgbtaaoagcaacggbtcbgttcgtgtttcagaaatgaacbabggacatggt 
gotggtgtggttacgbotcgtaoaatttcagcaaaccaagoaggttcatataatttcatt 
cat 
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gtggctaatacgaaaaaaacaacattagatatcactggtatgacttgtgccgcatgttoa 

caaaatcicaacggtcaatttaacaacagagcaagctaaagttgactattatcotgaagaa 

ScScSlLttgtcachcgcattcaaaaattaggttat^^ 

gataacaataaagatcaaacgtcacgcaaagctgaagcgctacaacataaa^^^ 

ottatcatatcagcagtattatctttaccactattMtgttaatgtttgtacatc^^ 

aatatgcatataccagcactatttacgaatccatggttccaatttattttagctac^ 

iSSal^^^S^-^^^^^ 

S?tggttcaacgatgaacaaaaacggtactattactatgacagcaacaaaagttggcggg 

ifJbi^r.rar.ft^-^ 

StattLLtttltcitgtggattactttagttacaccaggtacatttgaacc^ 

gctactictgaaaaagattctgaacacccattggcagaagccattgtcaattatgcaaaa 
StSStatgca?a?ttc?St^^^^^ 

Ictgctatgctwttgctgttaattattcattaactggtatcatcgcagtggoaga^^ 
gtcLagatcatgccaaagatgctataaaacaattgcatgatatgggcattg^ttgcc 
atgttaactggcgataataaaaacaotgctcaagccattgcaaaacaagtaggcatagat 
actgttattgSagatattttaccagaagaaaaagctgcacaaattgcgaaactaaagcaa 
caaggtaagaaggttgcgatggttggtgacggtgtaaatgatgcacotgcatt^ttaaa 

gtaagtgttgtoacaaaogcacttagattgaaaaagatgcgattagaacoacgccgtaaa 


15. 


"atgtttgattcaattagagagactatagattatgccgtagaaaataatatgtcatttgcg • 
gatatcatggttaaagaagaaatggaattaagcggtaaatcaqgtgatgaagtgc^^^ 
LaatgaaacaaaatttagatgtcatgcgagacgcagtaatcwagOTacsaca^^^ 

itgattgatttcttattoaottcagoattgtttgggcgtgtcgtagcaaacaatgcaagt 
gtagctggtgcaacaggtggctgccaagctgaagttggttcagcatctgcaatggccgc^ 
Ictgcagcagcagctatattcggaggatcaccagaagcatcogggoacgctatggcatta 

aOT^caaetaaacgtaaaatcttbggcacagctgaagatatggttaaaaataat 1 
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gtgaaaaacaatcttaggtacggcattagaaaacataaattgggagcagcatcagtattc 
ttaggaacaatgatcgttgttgggatgggacaagacaaagaagctgcagcatcagaacaa 
aagaSaactacagtagaagaaaatgggaattcagctactgataataaaaoaagtgaaac^ 
caaacaactgcaactaacgttaatcatatagaagaaactcaatcatataacgcaacagta 
acagaacaaccgtcaaacgcaacacaagtaacaactgaagraiagc^^^ 

gSgcSaacctcaagttaaggaaaoaaoacaatctcaagacaatagcggagabcaaa^^ 

caaltagatttaacacctaaaaaggctacacaaaatcaagtcgcagaaacacaagttgaa 

gtggcacagccaagaacggcatcagaaagtaagccacgtgtgacaagatcagcagatgca 

gcggaagctaaggaagctagtaacgcgaaagtggaaacgggtacagatgtaacaagtaaa 

|??lca5tagalattggttctattgaggggcataacaatacaaataaagtagaacctcat 

IcaggaSaacgagcggtactaaaatataagttgaaatttgagaatggtttacatcaaggt 

gactactttgactttactttatoaaataatgtaaatacgcatggcgtatcaactgctaga 

laagtaccagaaattaaaaatggttcagtcgtaatggcgacaggtgaagttt^gaaggt 

ggaaagattagatatacatttacaaatgatattgaagata^gttgatgtaacggotgaa 

atagalattaatttatttattgatcctaaaactgtacaaactaatggaaatoaaactata 

acttcaacactaaatgaagaacaaacttcaaaggaattagatgttaaatataaagatggt 

attgggaabtattatgccaatttaaatggatcgattgagacatttaataaagcgaataat 

agattttcgcatgttgcatttattaaacctaataatggtaaaacgacaagtgtgactgtt 

actggaactttaatgaaaggtagtaatcagaatggaaatcaaccaaaagttaggatattt 

gaatacttgggtaataatgaagacatagcgaagagtgtatatgcaaatacgacagatact 

tctaaatttaaagaagtcacaagtaatatgagtgggaatttgaatttacaaaataatgga 

agctattcattgaatatagaaaatctagataaaaottatgttgttoactatgatggagag 

tatttaaatggtactgatgaagttgattttagaacacaaat^taggacatc^^ 

ctttataagtattattatgatagaggatataocttaacttgggataatggtttagtttta 

tacagtaataaagcgaacggaaatgggaaaaatggtc^attattcaaaataataaattt 

gaatataaagaagatacaattaaagaaactcttacaggtcaatatgataagaatttagta 

actactgttgaagaggaatatgattcatcaactcttgacattgattaooacacagctata 

gatggtggaggtggatatgttgatggatacattgaaaoaatagaagaaacggattcatca 

gctattgatatcgattaccatactgctgtggatagcgaagcaggtcacgttggaggatac 

actgagtootctgaggaatcaaatccaattgactttgaagaatctacacatgaaaattca 

aaaoatoaogotgatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggtt 

actactgagtctaacttagttgaatttgacgaagagtctacaaaaggtattgtaactggc 

dcaatsagcgatcatacaacagttgaagatacgaaagaatatacaaotgaaagtaatctg 

attgaittagtggatgaattacctgaagagcatggtcaagcacaaggaccagtcgaggaa 

attactgaaaacaatcatcatatttctcattctggtttaggaactgaaaatggtcacggg 

aattatgacgtgattgaagaaatcgaagaaaatagocacgttgatattaagagtgaatta 

ggttatgaaggtggccaaaatagcggtaaccagtcattcgaggaagacacagaagaagac 

aaacctaaatatgaacaaggtggcaatatcgtagatatcgattttgatagtgtacctcaa 

attcatggtcaaaataaaggtaatcagccattcgaggaagatacagaaaaagacaaacct 

aagtatgaacatggcggtaacatcattgatatcgacttcgacagtgtgccacatattcac 

ggattcaataagcacactgaaattattgaagaagatacaaataaagataaaccaagttat 

oaattcggtggacacaatagtgttgactttgaagaagatacacttccaaaagtaagoggc 

caaaatgaaggtcaacaaacgattgaagaagatacaacacctccaatcgtgccaccaacg 

ccaccgacaccagaagtaccaagtgagccggaaacaccaacgccaccaacaccagaagta 

ccaagtgagccggaaacaccaacaocaccgaoaccagaagtgccgagtgagccagaaact 

ccaacaccgccaacaccagaggtaccagctgaacctggtaaaccagtaccacctgccaaa 

gaagaacotaaaaagccttctaaaccagtggaacaaggtaaagtagtaacacctgttact 

gaaatcaatgaaaaggttaaagcagtggcaccaactaaaaaaccacaatctaagaaatot 

gaactacctgaaacaggtggagaagaatcaacaaacaaaggtatgttgttcggcggatta 

ttcagcattctaagtttaercattattacprcacraaataaaaagaatcacaaagca ■ 
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ttgcatttaagggagaatattatagtgaaaagoaatcttagatacggcataagaaaacac 
aaattgggagcggcctcagtattottaggaacaatgatcgtbgttggaatgggaoaagaa 
aaagaagctgcagcatcggaacaaaacaatactacagtagaggaaagtgggagttcagct 
actqaaagtaaagcaagcgaaacacaaacaactacaaataacgttaatacaatagacgaa 
acacaatcatacagcgcgacatcaactgagcaaccatcacaatcaacacaagtaac^ca 
gaagaagcaccgaaaactgtgcaagcaccaaaagtagaaacttcgcgagttgatttgcca 
tcggaaaaagttgctgataaggaaactacaggaactcaagttgacatagctcaaccaagt 
aacgtctcagaaattaaaccaagaatgaaaagatcaactgacgttacagcagttgcagag 
aaagaagCagtggaagaaactaaagcgacaggtacagatgtaacaaataaagtggaagta 
gaagaaggtagtgaaattgtaggacataaacaagatacgaatgttgtaaatcctcataac 
gcagaaagagtaaccttgaaatataaatggaaatttggagaaggaattaaggcgggagat 
tattttgatttcaoattaagcgataatgttgaaactcatggtatctcaacactgcgtaaa 
gttccggagataaaaagtaoagatggtcaagttatggcgacaggagaaataattggagaa 
agaaaagttagatatacgtttaaagaatatgtacaagaaaagaaagatttaactgctgaa 
ttatctttaaatctatttattgatcctacaacagtgacgcaaaaaggtaaccaaaatgtt 
gaagttaaattgggtgagactacggttagcaaaatatttaatattoaatatttaggtgga 
gttagagataattggggagtaacagctaatggtcgaattgataotttaaataaagtagat 
gggaaatttagtcattttgcgtaoatgaaacctaacaaccagtcgttaagctctgtgaca 
gtaactggtcaagtaaotaaaggaaataaaccaggggttaataatccaacagttaaggta 
tataaacacattggttcagacgatttagctgaaagcgtatatgcaaagcttgatgatgtc 
agcaaatttgaagatgtgactgataatatgagtttagattttgatactaatggtggttat 
tctttaaactttaataatttagaccaaagtaaaaattatgtaataaaatatgaagggtat 
tatgattcaaatgctagcaacttagaatttcaaacacacctttttggatattataactat 
tattatacaagtaatttaaottggaaaaatggcgttgcattttactctaataacgctcaa 
ggcgacggoaaagataaactaaaggaacctattatagaacatagtactcctatcgaactt 
gaatttaaatcagagccgccagbggagaagcatgaattgactggtaoaatcgaagaaagt 
aatgattctaagccaattgattttgaatatcatacagctgttgaaggtgcagaaggtcat 
gcagaaggtaccattgaaactgaagaagattctattcatgcagactttgaagaatcgaca 
catgaaaattcaaaacatcatgctgatgttgttgaatatgaagaagatacaaacccaggt 
ggtggtcaggttaotactgagtctaacctagttgaatttgacgaagattctacaaaaggt 
attgtaaotggtgctgttagcgatcatacaacaattgaagatacgaaagaatatacgact 
gaaagtaafcotgattgaactagtagatgaactacctgaagaacatggtcaagcgcaagga 
ccaatcgaggaaattactgaaaacaatcatcatatttctcabtctggtttaggaactgaa 
aatggtcacggtaattatggcgtgattgaagaaatcgaagaaaatagccacgtggatatt 
aagagtgaattaggttacgaaggtggccaaaatagcggtaatcagtcatttgaggaagac 
acagaagaagataaaccgaaatatgaacaaggtggcaatatcgtagatatcgatttcgat 
agtgtacctcaaattcatggtcaaaataatggtaaccaatcattcgaagaagatacagag 
aaagacaaacctaagtatgaacaaggtggtaatatcattgatatcgacttcgacagtgtg 
ccacatattcacggattcaataagcacactgsiaattattgaagaagatacaaataaagat 
aaaccaaattatcaattcggtggacacaatagtgttgactttgaagaagatacacttcca 
caagtaagtggtcataatgaaggtcaacaaacgattgaagaagatacaaoacctccaatc 
gtgcoaccaacgccaccgacaccagaagtaccaagcgagccggaaacaccaacaccaccg 
acaccagaagtaccaagcgagccggaaacaccaacaccgccaacgccagaggtaccaact 
gaacctggtaaaccaataccacctgctaaagaagaacctaaaaaaccttctaaaooagtg 
gaacaaggtaaagtagtaaoaoctgttattgaaatcaatgaaaaggttaaagcagtggta 
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ctaatatatttgggaactcaacaagaggcagaagcagotgaaaacaatattgagaaccca 
actacattaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaaoaaa 
oacactgoaccacagggtgtagaagctaaatctgaagtaacttcaaacaaagacacaatc 
gaacatgaaccatcagtaaaagctgaagatatatcaaaaaaggaggatacaccaaaagaa 
gtagctgatgttgctgaagttcagccgaaatogtcagtcaotcataacgcagagacacct 
SaggttSgaaaagctcgttctgttgatgaaggotcttttgatattacaagagattctaaa 
aatgtagttgaatctaocccaattaoaattcaaggtaaagaacattttgaaggctacgga 
agtgttgatatacaaaaaaaacoaacagatttaggggtatcagaggtaaccaggtttaat 
gttggtaatgaaagtaatggtttgataggagctttacaattaaaaaataaaatagatttt 
agtaaggatttcaattttaaagttagagtggcaaataaccatcaatcaaataccacaggt 
gctgatggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggt 
ggaatccttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatac 
atttatacaagttccatggacaaaactgaaaagcaagctggacaaggttatagaggatac 
ggagcttttgtgaaaaatgaoagttctggtaattcacaaatggttggagaaaatattgat 
aaatcaaaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaag 
tttcatgggcaacgtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatg 
agagcagaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaa 
aatcaggcatataatttcttaattaoatctagtoaaagatggggccttaatcaagggata 
aatgcaaatggctggatgagaaotgaottgaaaggttcagagtttacttttacaccagaa 
gcgccaaaaacaataacagaattagaaaaaaaagttgaagagattccattoaagaaagaa 
cgtaaatttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaa 
ggtgagaagacaataacgacaccaacactaaaaaatccattaaotggagtaattattagt 
aaaggtgaaccaaaagaagagattacaaaagatccgattaatgaattaacagaatacgga 
ccbgaaacaatagcgccaggtoatcgagacgaatttgatxwgaagttacMac^gagg 

ccgccggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaa 
gaagarattccattcragaaagaacgtaaatttaatccggatttagcaccagggacagaa 
aaagtaacaagagaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaat 
ccattaactggagaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatccg 
attaatgaattaaoagaatacggaocagaaacgataacaccaggtcatcgagacgaattt 
gatcogaagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaat 
ocagaaacagsragacgtagttagaccaccggtcgatagcgtaacaaaatatggacctgta 
aaaggagactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaat 
cctgatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagaca 
ataacgacgccaacactaaaaaatccattaactggagaaattattagtaaaggtgaatcg 
aaagaagaaatcacaaaagatccgattaatgaattaacagaatacggaccagaaacgata 
acacoaggtcatcgagacgaatttgatccgaagttaccaacaggagagaaagaggaagtt 
ocaggtaaaccaggaattaagaatccagaaacaggagatgtagttagaocacoggtogat 
agcgtaacaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattcca 
ttcgagaaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaaga 
gaaggacaaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactgga 
gaaattattagtaaaggtgaatcgaaagaagaaatcacaaaagatcoagttaatgaatta 
acagaactcggtggcgagaaaataccgcaaggtcataaagatatctttgatccaaactta 
ocaacagatcaaacggaaaaagtaccaggtaaaccaggaatcaagaatooagacacagga 
aaagtgatcgaagagccagtggatgatgtgattaaacacggaocaaaaacgggtacacca 
gaaacaaaaacagtagagataccgtttgaaacaaaaogtgagtttaatccaaaattacaa 
cctggtgaagagcgagtgaaacaagaaggacaaccaggaagtaagacaatcacaacacca 
atcacagtgaacccattaacaggtgaaaaagttggcgagggtcaaccaacagaagagatc 
acaaaacaaccagtagataagattgtagagttcggtggagagaaaccaaaagatccaaaa 
ggacctgaaaacccagagaagccgagcagaccaactcatccaagtggcccagtaaatcot 
aacaatccaggattatcgaaagacagagcaaaaccaaatggcccagttcattcaatggat 
aaaaatgacaaagttaaaaaatctaaaattgctaaagaatcagtagctaatcaagagaaa 
aaacgagcagaattaccaaaaacaggtttagaaagcacgcaaaaaggtttgatctttagt 
agtataattggaattgctggattaatgttattggctcgtagaagaaagaat 



atgaaaaataaatatatctcgaagttgctagttggggcagcaacaattacgttagctaca 
atgatttcaaatggggaagcaaaagogagtgaaaacacgcaacaaacttcaactaagcac 
caaacaactcaaaacaactacjgtaacagatcaacaaaaagctttttatcaagtattacat 
ctaaaaggtatcacagaagaacaaogtaaccaatacatcaaaacattacgcgaacaccca 
gaacgtgcacaagaagtattctctgaatcacttaaagacagcaagaacccagaccgacgt 
gttgcacaacaaaacgctttttacaatgttcttaaaaatgataacttaactgaacaagaa 
aaaaataattacactgcacaaattaaagaaaaccctgatagaagccaacaagtttgggta 
gaatcagtacaatcttctaaagctaaagaacgtcaaaatattgaaaatgcggataaagca 
attaaagatttccaagataacaaagcaccacacgataaateagcagcatatgaagotaac 
tcaaaattacctaaagatttacgtgataaaaacaacogotttgtagaaaaagtttcaatt 
gaaaaagcaatcgttcgtcatgatgagcgtgtgaaatcagcaaatgatgcaatctcaaaa 
ttaaatgaaaaagattcaattgaaaacagacgtttagcacaacgtgaagttaacaaagca 
cctatggatgtaaaagagcatttacagaaacaattageicgcattagttgctcaaaaagat 
gctgaaaagaaagtggcgccaaaagttgaggctcctcaaattcaatcaccacaaattgaa 
aaacctaaagtagaatcaccaaaagttgaagtccctcaaattcaatcaccaaaagttgag 
gttcctcaatctaaattattaggttactaccaatcattaaaagattcatttaactatggt 
tacaagtatttaaoagatacttataaaagctataaagaaaaatatgatacagcaaagtac 
tactataatacgtactataaatacaaaggtgcgattgatcaaacagtattaacagtacta 
ggtagtggttctaaatcttacabccaaccattgaaagttgatgataaaaaoggctactta 
gctaaatcatatgcacaagtaagaaaotatgtaactgagtcaatoaataotggtaaagta 
ttatatactttctaocaaaacocaacattagtaaaaacagotattciaagctcaagaaact 
gcatcatcaatcaaaaatacattaagtaatttattatcattctggaaa 



wo 02/059148 



- 12 - 



PCT/EP02/00546 



20. 


atggccgtattttcaaaagagaaaaagagaggatgtatcgttgtgatagaaacatttaaa 

gcgtttgtaattgataaagatgagagtggtaaagtgacaccaactttcaaacaattatog 

cctactgatttacctaaaggagatgtgctgattaaagtacattactotggtataaattat 

aaagatgctttagcgactcaagaccataatgcagtcgtaaaatcgtatcctatgattcca 

ggaatagatttagctggaacaattgttgaatccgaagcaccaggctttgaaaaaggagaa 

caagtaattgtaacgagttatgacctaggtgtcagccattat^^^ 

gcgcgtgtaaaatcagaatggattatcaagcttcctgatactttaacatcagaagaacca 

itgatatatggcacagctggttatactgccggtttagcaattgaaagacttgaaaaagtt 

ggaatgaatattgaagatggtcctgtactcgttcgcggtgcttcaggtggtgtcggtact 

ttagcagtactcatgcttaatgaacttggttataaagttatcgcaagtacaggtaaacaa 

gatgttagcgatcaattacttgaacttggtgccaaagaagttatcgatcgacttcctgct 

gaagatgatoataaaaagccactogcatoatcaacttggcaagcttgtgtagaccocgtc 

ggtggcgaaggtattaattatgttacaaagcgtttaaatcatagtgggtoaattgcagtt 

attggtatgactgccggtaatacttatactaattctgtattccctoacattttaagaggt 

gtaaacattttaggaattgactcggtatttactgctatgaaattaagaoagcgcgtttgg 

tttgatsaacttccagaacaacttaacaaagtaattaaacatgaaaataaagggcgcatt 

gttategatttcggtgtagataaa . 




atgaaaaaattagtaacagcaactacgttaacagcaggaatcggcacagcattagtaggt 
caagcatatcatgcagatgctgctgaaaattatacaaattacaacaactataactacaac 
aogactcaaactacaacgactacgacaaotacgacaactacatcatcaatttcacattct 
ggtaacttatacaotgcaggacaatgtacttggtatgtatatgataaagttggcggagaa 
atoggttotacttggggaaatgctaataattgggctgctgctgcacaaggtgofcggattc 
acagtaaatcatacaccttctaaaggcgctatcctacaatcttctgaaggaccatttggt 
cacgttgcatatgtagaaagtgtaaacagtgatggttcagttacaatttcagaaatgaat 
tatagtggcggacctttctcagtaagttotagaaotatttctgcaagtgaagcaggtaac 

tacaactacatccatatt ^ : 


22. 


atgaagaaaatcgctacagctactatcgcaactgcaggattcgctaoaatogcaattgca 


tcaggaaatcaagotcatgcttctgagoaagataaotacggttataatceaaacgaccca 
acatcatatagctatacttaoactattgatgcacaaggtaaBtaooattaoacatggaaa 
ggtaactggcatccaagtoaattaaacoaagataatggctaotacagctattactactac 
aatggttacaataactataacaattacaacaacggttatagctaoaataactacagccgt 

aoaaacagctacogbactggtgghttaggtgcaagctacagcacttoaagcacicaatgtt 
oaagtaactacaactatggctccatcatcaaatggccgttcaatctcaagtggttatact 
toaggacgtaacttatacacttotggtcaatgtacatactacgtatttgatcgtgtaggt 
ggtaaaatcggttcaacttggggoaatgcaagtaactgggctaacgcagotgcaagagct 
ggttaoacagtgaaoaatacacoaaaagctggtgcaattatgcaaacaactcaaggtgca 
tacggtcacgttgcatacgttgaaagtgttaacagcaatggttcagtaagagtttcagaa 
atgaactatggttatggcccaggtgttgtaacttoaegtaoaatctcagctagccaagot 
gctggttataacttcattcac 


23. 


atgtcaatgacatatagaataaagaaatggcaaaaattatccaccattacgttattaatg 
gctggtgtgattactttgaatggtggtgaabtcagaagtgttgataaaoatcaaatcgct 
gtggctgatacgaatgttcaaacgccagattatgaaaaattgaggaaoacatggctggac 
gttaactatggttatgataagtatgatgagaataafcccagatatgaagaagaagtttgat 
gctacagagaaagaggcgacgaatttactcaaggaaatgaaaactgaaagtggtaggaaa 
tactCgtggtcaggagcggaaacccttgaaactaattcttctcatatgactcgtacctat 
ogtaatattgagaaaatogcagaagcgatgaggaatcctaaaaccactttaaataotgac 
gaaaataagaagaaagtgaaagatgcccttgagtggctgcataaaaatgcatatggaaaa 
gaaccagataaaaaagtaaaagaattaagtgagaattttactaaaacaactggoaagaat 
aocaaottaaattggtgggattatgaaattggaacacctaaatcattaacaaatacgctt 
atattgctgaatgatcaattttcaaatgaagaaaagaaaaaattcactgcccctattaeta 
aotttcgccccagatagtgacaaaatattatcttctgtaggaaaagctgaacttgctaaa 
ggcggaaatctagtagacatttctaaggtgaaacttttagaatgtattatcgaagaagat 
aaagatatgatgaaaaagtctatagattcatttaataaagtattcactwacgttcaagat 
tctgccactggtaaagaacgtaatggattttataaagatggctcttacattgatcatcaa 
gacgttocatacactggtgcttatggcgttgtactcbtagaggggatttctcaaatgatg 
cogatgataaaagaaacaccttttaatgataaaacccaaaatgatacaaccttaaagtca 
tggattgacgacggatttatgccactcatttataaaggtgaaatgatggatttatcacga 
ggtagagctatcagtcgtgaaaatgaaaccagtoactcagcatctgcaacagtaatgaaa 
tcattgttgagattaagtgatgcoatggatgattoaacaaaagotaagtataaaaagatt 
gtcaaatcttcagtagagtcagattcaagttataaacaaaatgattatttaaattcatat 
tcggaoatagataaaatgaagtctttaatgacagataacagbatttctaaaaacggatta 
acacaacaacttaaaatatataatgacatggatcgtgtcacctatcataacaaagactta 
gactttgcatttggtttaagtatgacgtcgaaaaacgtagcacgctatgaaagtatcaao 
ggagagaatttaaaaggttggcacactggtgctggaatgtcttatttatataacagcgat 
gtcaaacaotatcatgataacttotgggtgacagccgatatgaaacgtttatcaggtaca 
acaactttagacaatgaaatattaaaagatacggatgataaaaagtcgagtaaaactttt 
gttggcggaacaaaagttgatgaccaacatgctagtatcggaatggattttgaaaatoag 
gacaaaactttaactgccaaaaaatcatatttcatattaaacgataaciattgtottctta 
ggaactggcattaaaagtactgattcatcaaagaatcoagttacaacgattg^atcgc 

gaaaacaattoagtctttttagagtccacagataccaaaaagaacatcggttatcatttt 
ttaaacaaaccgaaaataactgtaaaaaaagaaagtcatactggtaagtggaaagaaata 
aataaaagtcaaaaggatacacaaaaaactgatgagtattatgaagtaactcaaaagcat 
tcbaattctgacaataaatatggatatgtgttgtatcoaggcttatctaaagatgtcttt 
aagacaaaaaaagabgaagtaaobgbcgttaagcaagaagatgacttccacgbtgtgaaa 
gabaatgaabcggbttgggotggtgttaabtabagtaabagcactcaaacttbbgacatb 
aacaacactaaagtcgaagttaaagccaaaggtabgtbtabacbbaaaaagaaagatgab 
aacacttatgaatgbagcttctataatcctgaatctacaaabbccgcttcagatabtgaa 
tctaaaatttoaatgaccggttactctabtacaaacaaaaabacgtcgacbtctaatgaa 

tccggcgtgcactttgaattaacbaaa ' 




gtgaatgatttgaagcaatttctatatattgogbtagtatgbggbgbgatagcaggtcbb 
ggtgctttcttacabataccgcagbatcogagcatgaoaatbocacgbatagtagctabb 
ttaggaabtatcagtgctatgttgacttttaaagacaagcaaabcagcgcctcabbaaag 
tbbagcgcattgtbaatbaabgbgcbgccabbabgcggtaccbbbgbagctbcaaab 
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25. 


latggaglaaLccaaceactaatttgaatcataatataacttcaccatcagtaaatagt 

SaltglataataatgagactgggacacctcacpatcaaatcaaacgggW^^^ 

acaggttcgaatagtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaac 

aacclaaacccaagtacagattcaaaaccagacccaaataaocaaaacccaagtccgaat 

cctaaaccagatccagataacccgaaa«:aaaaccggatooaaaacoagacccagataaa 

ccaaagccaiatccggatccaaaaccagatccagataacocgaaaccaaatccagatcca 

aaaccSgacccagataaaccaaagccaaatccggatccaaaaccagatccagataaacoa 

SSccalatccglatccaaaaccagaccctaataagccaaatcctaaccogtc^ 

cccgatcaacctggggattccaatcattctggtggctcgaaaaatggggggacatggaac 

ccalatgcttcagltggatctaatcaaggtcaatggcaaccaaatgggaatcaaggaaao 

aaatcagaaaggtactatcgtaatttagatgaacaagtactcgcattaattaotggtgaa 
attggatcaatgccagatttgaaaaagcccgaagataagccggattcaaaacaacgctca 
tttgLccgcatgaaaaagacgattttaoagtagttaaaaaacaagaagatMtaaga^ 
agtgcgtcaactgoatatagtaaaagttggotagcaattgtatgttctatgatggtggta 
ttttcaatcatgctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatca 

cagcgacga . ■ 


26. 


atgaaaaataaaaaacgtgttttaatagogtcatoattatcatgtgcaattttattgcca 
tcagcagcaacgactcaagcaaattcagctcataaagactctcaagaccaaaataagaaa 
gaacatgttgataagtctcaacaaaaagacaaacgtaatgttactaataa^taaaaat 
toaacagcaccggatgatattgggaaaaacggtaaaatcacaaaacgaao^aacagta 
tatgatgagaaaacaaatatactccaaaatttacaattcgactttatcgatgatccaact 
tatSacLgaatgtattacttgttaaaaaacaaggctcaattcatto^atttaa^t^^ 
gaatctcataaagaagaaaaaaattcaaattggttaaagtatccaagtgagtaccatgta 
gattttcaagtaaaaagaaatcgtaaaactgaaatattagaccaattgccgaaaaataaa 
atttcaaotgoaaaagtagaoagtacatttteatatagctcaggtggtaaattcgattca 
aoaaaaggtattggacgaacttcatcaaatagctactccaaaacgattagttataatcag 
caaaattatgacacaattgccagcggtaaaaataataactggoatgtacactggtc^tt 
attgcgaatgacttgaagtatggtggagaagtgaaaaatagaaatgatgaattattattc 
tatigaaatacgagaattgotaotgcagaaaacoctgaactaaptttgottcaaaa^^^ 
agatacccagcattagtaagaagtggctttaatccagaatttttaacttatttatctaat 
glaaagtcaaatgagaaaacgcaatttgaagtaacatacacacgaaatcaagatattttg 
aaaaacagacctggaatacattatgcacctccaattttagaaaaaaataaagatggtcaa 
agattaattgtcacttatgaagttgattggaaaaataaaaoagttaaagtcgttgataaa 
tattctgatgacaataaaccttataaaaaagga , _ _ 


27 . 


atqtatacacgtacagctacaacaagtgatagtcaaaaaaatattactcaaagcttacaa 
tttaatttcttaactgaacctaattatgataaagaaacagtatttattaaagcaaaaggt 
acaattggtagtggtttgagaattttagacocaaatggttattggaatagtacattaaga 
tggcctggatcttattcagtttcaattcaaaatgttgatgaoaacaacaatacaaatgtg 
actgactttgoaocaaaaaatcaggatgaatcaagagaagttaaatatacgtatggttat 
aaaacaggtggagatttttcgattaatcgtggaggcttaactggaaatattacaaaagag 
agtaattattcagagacgattagttatcaacaaocatcatatcgtacattacttgatcaa 
tctacgtcacataaaggtgtaggttggaaagtagaagcacatttgataaataatatggga 
catgaccatacgagacaattaactaacgatagtgataatagaactaaaagtgaaattttt 
tctttaacacgaaatggaaattcatgggcgaaagataatttcacacctaaagacaaaatg 
cctgtaactgtgtctgaagggtttaatccagaatttttagctgttatgtdacatgataaa 
aaagacaaaggtaaatcacaatttgttgttcattataaaagatcaatggatgagtttaaa 
atagattggaatcgccatggtttctggggctattggtctggtgaaaaccatgtagataaa 
aaagaagaaaaattatcagcattatatgaagttgattggaagacacataatgtgaagttt 

ofcaaaaatacttaatgataatgaaaagaaa 






28. 


gtggtgaaatttatgaattatccaaatggtaaaccatatcgtaaaaatagtgctatagac 
ggagggaaaaagaccgctgcctttagtaatattgagtatggtggacgtggtatgtcactt 
gaaaaagatatcgaacattcaaataogttttatcttaaaagcgacattgcagttattcac 
aaaaagcctacgccagtacaaatagttaatgtcaactatcctaagcggagtaaagctgtg 
attaacgaagottattttcgtacaccttcaacaactgattacaacggcgtttatcaaggt 
tattatattgattttgaagcaaaggaaactaaaaacaagacgtcctttcctttaaataat 
attcatgaccatcaagtcgaacatatgaaaaatgcatatcaacaaaaaggtattgtgttt 
ttaatgattcgttttaaaacgctagatgaagtttatcttttaccctattcaaaattcgaa 
gtattttggaagagatataaagataatattaaaragtctataacagttgatgaaatacga 
laaaatggttacoatattccttatcagtatcaaccaagattagactatctaaaagcagtt 
gataagttgatattagatgaaagtgaggaccgcgta . 
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29. 




gataaaccgcaaaaagatgcttaccaagcagcagttcaaaatgcaaaagatttaattaac 
caaacaggtaatccaacactcgaoaaatcacaagtagaacaattgacacaagcagtaaoa 
actgcaaaagataatctacatggtgatcaaaaacttgctcgtgatcaacaacaagcagCa 
acaaotgtaaatgcattgccaaacttaaatcatgcacaacaacaagcattaactgatgct 
ataaatgcagcgcctacaagaacagaggttgcacaacatgttcaaactgctactgaactt 
gatcacgcgatggaaacattgaaaaataaagttgatcaagtgaatacagataaggctcaa 
ccaaattacactgaagcgtcaactgataaaaaagaagcagtagatcaagcgttacaagct 
gcagaaagcattacagatccaactaatggttcaaatgcgaataaagacgctgtagaccaa 
gtattaactaagcttcaagaaaaagaaaatgagttaaatggtaatgagagagtcgotgaa 
gctaaaacacaagcgaaacaaactattgaccaattaacacatttaaatgctgatcaaatt 
gcaactgctaaacaaaacattgatcaagcgacgaaacttcaacoaattgctgaattagta 
gatcaagcaacgcaattgaatcaatctatggatcaattacaacaagcagttaatgaacat 
gctaacgttgagcaaactgtagattacacacaagcagattcagataaacaaaatgcttat 
aaacaagctattgctgatgctgaaaatgtattgaaacaaaatgcgaataagcaacaagtg 
gatcaagcacttcaaaatattttaaatgcaaaacaagcattaaatggtgatgaacgtgta 
gcacttgctaaaacaaatggtaaacatgacatcgaccaattgaatgcattaaacaatgct 
caacaagatggatttaaaggtcgcatcgatcaatcaaaogatttaaatcaaatccaacaa 
attgtagatgaggctaaggcacttaatcgtgcaatggatcaattgtcacaagaaatcact 
gacaatgaaggaogcaogaaaggtagcacgaactatgtcaatgcagatacacaagtcaaa 
oaagtatatgatgaaacggttgataaagcgaaacaagcacttgataaatogactggtcaa 
aacttaactgcaaaacaagttatcaaattaaatgatgcagtcactgcagctaagaaagca 
ttaaatggtgaagaaagacttaataatcgtaaagctgaagcattacaaagattggatcaa 

aogctaaataaagcatctcgagcaattaatagagcaactaaattagataatgcaat^ 

aacgcagatgacaatttgaaagcaaattatgataatgcaattgcgaatgcagcacatgag 
ttagataaagtgcaaggtaatgcaattgcaaaagctgaagcagagcaattgaaacaaaat 
attatcgatgctcaaaatgcattaaatggagacoaaaaccttgcaaatgccaaagataaa 
gcaaatgcgtttgttaattcgttaaatggattaaataaacagcaacaagatottgcacat 
aaagoaattsiacaatgccgatactgtatcagatgtaacagatattgttaataatcaaatt 
gacttaaatgatgoaatggaaacattgaaacatttagttgacaatgaaattccaaatgca 
gagcaaactgtcaattaocaaaacgctgacgataatgctaaaacaaacttcgatgatgcc 
aaacgtctagcaaatacattgctaaatagtgataacacaaatgtgaatgatatoaacggc 
gcaatccaagoagtcaatgatgcaatccataatcttaatggtgatcaacgactacaagat 
gctaaagacaaggoaattcaatctattaatcaagctttagctaataagctaaaagaaatc 
gaagcttoaaatgogacggatcaagacaagcttattgcgaaaaataaagcagaagaattg 
gcaaacagcatcatcaacaacattaataaagcaacaagtaatcaggctgtatctoaagtt 
caaacagcaggcaaccacgcgattgaacaagtgcatgccaatgaaataocaaaagcaaaa 
attgatgccaataaagacgttgataagcaagttcaagcattaattgacgaaattgatcga 
aatccaaatctaacagataaggaaaaacaagcacttaaagatcgtattaatcaaatactt 
caaaaaggtcataacggcattaacaatgcgatgactaaagaagaaattgaacaagccaaa 
gcacaacttgcgcaagcattacaagacatcaaagatttagtgaaagctaaagaagatgcg 
aaacaagatgttgataaacaagttcaagctttaattgacgaaatcgatcaaaatccaaat 
ctaacagataaggaaaaacaagcacttaaagatcgtattaatcaaatacttcaacaaggt 
catarcgacattamcaatgcgatgacaaaagaagcaattgaacaagcaaaagaacgttta 
gcgcaagcattgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgat 
attgataaacgtgtacaagctttaattgacgaaatcgatcaaaatccaaatctaacagat 
aaggaaaaacaagcacttaaagatcgaattaatcaaatacttcaacaaggtcataacgac 
attaacaatgcgctgactaaagaagaaattgagcaggcaaaagcacaacttgoacaagca 
ttgcaagacatcaaagatttagtgaaagctaaagaagatgcgaaaaatgcaataaaagcc 
ttagctaatgcgaagcgtgatcaaatcaattcaaatccagatttaacacctgagcaaaaa 
gcaaaagcgctcaaagaaattgacgaagctgaaaaacgagcactacaaaacgttgagaat 
gctcaaactatagatcaattaaatcgaggattaaacttaggtttagatgacattagaaat 
acacatgtatgggaggttgatgaacaacotgctgtaaatgaaatttttgaagcaacacct 
gagcaaatcctagttaatggtgaactcattgtaoatcgtgatgacatcattacagaacaa 
gatattcttgcacaoataaacttaattgatcagctttcagcagaagtcatcgatacacca 
tcaaotgoaacgatttctgatagcttaaoagcaaaagttgaagttacattgcttgatgga 
tcaaaagtgattgttaatgttoctgtaaaagttgtagaaaaagaattgtcagtagtcaaa 
caacaggeaattgaatoaatcgaaeatgcggcacaacaaaagattaatgaaatcaataat 
agtgtgacattaacactggaacaaaaagaagctgcaattgcagaagttaataagcttaaa 
caacaagcaattgatoatgttaacaatgcacctgatgttcattcagttgaagaaattcaa 
caacaagciacaagcgcatattgaacaatttaatccagaacaatttacgattgaacaagca 
aaatcaaatgcaafctaaatcgattgaagatgcaattcaacatatgattgatgaaatcaaa 
gctcgtactgatctaacagataaagagaagcaagaagctattgctaagttaaatcaatta 
aaagaacaagcaattcaagcgaCtcaacgtgcgcaaagcatcgatgaaataagtgagcaa 
■ ttggaacaatttaaagctcaaatgaaagcagctaatccaacagcaaaagaactagctaaa 
cgcaagcaagaagctattagtagaattaaagacttttcaaatgaaaaaataaatagtatt 
cgaaatagtgaaattggcacagctgatgaaaaacaagcagcaatgaatcaaattaacgaa 
abtgtgcttgaaacaattagagatattaataatgcgcatacattacagcaagttgaggct 
gcattgaacaatggtattgctcgaatttcagcagtacaaattgtaacatctgatcgtgct 
aaacaatcgtcaagtactggaaatgaatctaatagccatttaacaattggttatggaact 
gcaaatcatccatttaacagttcgactattggacataaaaagaaacttgatgaagatgat 
gacattgatccacttcatatgcgtcactttagtaataatttcggtaatgttattaaaaac 
gctattggtgtggtgggtatctctggtttactagctagtttctggttcttcattgccaaa 
cgtcgtcgtaaagaagatgaagaggaagaattagaaataagagataataataaagattca 
ataaeiagagactttagacgatacaaaacatttaccacttttatttgcgaaacgtcgcaga 
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aaagaagatgaagaagatgttactgttgaagaaaaagattcgataaataatggcgagtca 
ctcgataaagttaaacatacgccgttcttcttaccaaaaogtcgtcgtaaagaagatgaa 
gaagatgtggaagttacaaatgaaaacacagatgaaaaagtgttgaaagacaacgaacac 
tcaccacecttattogcaaaacgacgcaaagataaagaggaagatgttgaaaoaaoaacc 
agtattgaatctaaagatgaggacgbtcctttattattggctaaaaagaaaaatoaaaaa 
gataaccaatccaaagacaaaaagbcagcatcaaaaaatacttctaaaaaggcagcagct 
aaaaagaagaaaaagaaagctaagaaaaataaaaaa 
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atgaatcaggaagttaaaaacaaaatattttcaatcttaaaaattacgtttgctacagct 
ttatttatttttgtagcaatcacattgtatcgggagttatctggtattaactttaaagat 
acgttggttgaatttagtaagattaaccgtatgtccttagtgttactatttattggtggc 
ggggoatcgcttgttattctatcaatgtatgatgtgattttatctagagctttaaaaatg 
gatatatccttaggcaaagttttaagagtaagttatatcatcaatgcattgaatgcgatt 
gtaggtttcggtggctttattggtgcaggcgttagagcaatggtttataaaaactatacg 
catgataaaaagaaattagttcactbtatatccttaatacttatttcaatgttgacaggt 
ttaagcttattatcattgctaattgtattccatgttttcgatgcatctttaatcttagat 
aagattacatgggtaagatgggtattatatgtagtgtcatttttcttaccattattcatt 
atttattcaatggttagaccacccgataaaaacaatcgttttgtaggattgtactgcact 
ttagtgtcgtgtgttgaatggttagcagctgoagttgtattatatttctgtggtgtaatt 
gttgacgctcatgtatcattcatgtcctttattgcaatatttatcattgctgcattatca 
ggtttagtcagctttatttcctggtggtttcggcgctttcgatttagttgtattactagga 
tttaaaactttaggtgtccctgaggaaaaagtattattaatgctacttctatatcgtttt 
gcgtactattttgtaccggtaattattgcattaattfctabcatcatttgaatttggtaca 
tcagctaagaagtacattgagggatctaaatactttattcctgctaaagatgttacgtca 
tttttaatgtcttatcaaaaggatattattgctaaaattccatcattatcattagcaatt 
ttagbattctttacaagtatgatcttttttgtaaataacttaacgattgtttacgatgct 
btatatgatggaaatcacttaacgtattatattctattggcaattcatactagtgcttgt 
bbabbacbbbtactgaatgtagbbggtatttabaagcaaagtagacgbgccatbabcttt 
gcbabgatbbcaattbbattaatcacagtggcgacabtcbtcacbtacgctbcabatatt 
bbaabaacatggbbagcbattabbttbgttctgctbattgbagctttccgbagagcacgt 
aggtbgaaacgcccagtaagaabgagaaatatagttgcaatgcttttattcagttbattt 
abbbbababgtbaaocatatabbbatbgctggaacgttatatgcattagatabttabacg 
abbgaaabgoabacabctgbabbgcgctattacttctggobtacgatbbtaatcatcgct 
abcabcabaggbatgabbgcabggbtgtttgabtatcaatttagcaEBgtacgtatttct 
bcbaaaatbgaagabtgcgaggagattattaabcagbacggcggbaattatttgagtoac 
btgababatagtggbgacaagcagtttttcactaatgaaaataaaacagoatttttaatg 
batcgbtataaagcaagttcattagtggttottggagatocgttaggtgabgaaaabgco 
tbbgatgaabtgttagaagoattctataattacgctgagtattbaggcbabgatgtbata 
bbotatcaagttacagatcaacacatgoctttabatcataabbtcggbaaccaabtbtbc 
aaattaggtgaagaagcaattabbgatttaacgcaatbbtcaacbbcaggbaaaaaacgc 
cgbggatttagagcgactttaaabaaattcgatgaacbbaabatbbcgbbcgaaatbatt 
gaaccaccgtttbcaactgaabbbataaatgaacbbcaacabgbaagbgatbtabggcta 
gabaabcgboaggaaabgcatbbctctgbbggbgaabtbaabgaagaatacbbatcbaaa 
gcgccaabbggbgbaatgcgaaabgaagaaaatgaagbaabbgcabbbbgbagbbtaatg 
ccaacabacbbbaabgabgccattbcagtcgatbbaabtagatggbbgccagagtbagat 
tbaccatbaabggatggtcbatacttgcatatgttactttggagbaaagaaoaaggbbat 
acaaaatttaatatgggtatggcaacgttatcgaacgctggtcaattgcattattoabat 
ttaagagaacgacttgoaggecgtgtotttgaacatttcaaoggtotatatcgtttooaa 
ggattacgtcgttataaatctaaatataatccgaattgggaaccax^fotttttagtttat 
cgtaaagataattcgctttgggaatcactttctaaagtaatgcgbgtaatacgtcacaaa 
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atggttgcattaaogcttgtaggttcagoagtcactgcacatcaagttcaagcagctgag 

aclLacaagatcaaactactaataaaaacgttttagatagtaataaagttaaagcaac^ 

actgaacaagcaaaagctgaggtaaaaaatccaacgcaaaaoatttctggcactcaagta 

tatoaagaccctgctattitccaaccaaaaacagcaaataaoaaaacaggcaatgctcaa 

gtaagtcLaaaittgatactgcacaagtaaatggtgacactcgtgctaatcaatcagcg 

SctaSLataatLgcagcctgttgcaaagtcaacaagcactacagcacctaaaact^ 

actaatgttacaaatgctggttatagtttagttgatgatgaagatgataattcagaaaat 

caaattaatccagaattaattaaatcagctgctaaacctgcagctcttgaaacgcaatat 

aaaaccgcagcacctaaagctgcaactacatcagcacctaaagctaaaactgaagcgaca 

cctaaagtaactacttttagcgcttcagcacaaccaagatcagttgctgcaaoadcaaaa 

accraatttgccaaaatataaaccacaagtaaactcttcaattaacgattaoattogtaaa 

aatalcttaaaagcacctaaaattgaagaagattatacatcttacttccctaaabacgca 

taccgtaacggcgtaggtcgtcctgaaggtatcgtagttcatgatacagctaatgatcgt 

tcgacgataaatggtgaaattagttatatgaaaaataactatcaaaacgcattcgtacat 

gcatttgttgatggggatcgtataatcgaaacagcaccaacggattacttatcttggggt 

gtcggtgcagtcggtaaccctagattcatcaatgttgaaatcgtacacacacacgactat 

gcttcatttgcacgttcaatgaataaotatgctgactatgcagctacacaattacaatat 

tatggtttaaaaccagacagtgotgagtatgatggaaatggtacagtatggactcactac 

gctgtaagtaaatatttaggtggtaotgaocatgccgatccacatggatatttaagaagt 

cataattatagttatgatcaattatatgacttaattaatgaaaaatatttaataaaaatg 

ggtaaagtggcgccatggggtacgcaatctacaactacccctactacaccatcaaaacca 

Scaacaocgtcgaaaccatcaactggtaaattaacagttgctgcaaacaatggtgtcgca 

caaatcaaaccaacaaabagtggtttatatactactgtatacgacaaaactggtaaagca 

actaatgaagttcaaaaaacatttgotgtatctaaaacagctacattaggtaatcaaaaa 

ttctatcttgttcaagattacaattctggtaataaatttggttgggttaaagaaggcgat 

gtggtttacaacacagctaaatcacctgtaaatgtaaatcaatcatattcaatoaaacet 

ggtacgaaactttatacagtaccttggggtacatctaaaoaagttgctggtagtgtgtct 

ggctctggaaacoaaacatttaaggcttcaaagcaaoaacaaattgataaatcaatttat 

ttatatggctctgtgaatggtaaatctggttgggtaagtaaagcatatttagttgatact 

gctaaacctacgcctacaocaacacctaagccatcaacacctacaacaaataataaatta 

acagtttcatcattaaacggtgttgctcaaattaatgctaaaaacaatggcttattcact 

acagtttatgacaaaactggtaagccaacgaaagaagttcaaaaaacatttgctgtaaca 

aaagaagoaagtttaggtggaaacaaattctacttagttaaagattacaatagtccaact 

ttaattggttgggttaaacaaggtgacgttatttataacaatgcaaaatcacctgtaaat 

gtaatgcaaacatatacagtaaaaccaggcactaaattatattcagtaccttggggcact 

tataaacaagaagctggtgcagtttctggtacaggtaaccaaacttttaaagcgactaag 

caacaacaaattgataaatctatctatttatttggaactgtaaatggtaaatctggttgg 

gtaagtaaagcatatttagctgtacctgctgcacctaaaaaagcagtagcacaaccaaaa 

acagctgtaaaagcttatactgttactaaaccacaaacgactcaaacagttagcaagatt 

gctoaagttaaaccaaacaacactggtattcgtgcttctgtttatgaaaaaacagcgaaa 

aacggtgcgaaatatgcagaccgtaogttctatgtaacaaaagagcgtgctcatggtaat 

gaaacgtatgtattattaaacaatacaagccataacatcccattaggttggttcaatgta 

aaagacttaaatgttcaaaacttaggcaaagaagttaaaaogactcaaaaatatactgtt 

aataaatcaaataacggcttatcaatggttccttggggtactaaaaaccaagtcatttta 

acaggcaataacattgctcaaggtacatttaatgcaacgaaacaagtatctgtaggcaaa 

gatgtttatttatacggtactattaataaccgcactggttgggtaaatgcaaaagattta 

actgcaccaactgctgtgaaaccaactacatcagctgccaaagattataactacacttat 

gtaattaaaaatggtaatggttattaqtatgtaacaccaaattctgataoaaotaaatac 

Coattaaaagcatttaatgaacaaccattcgcagttgttaaagaacaagtcattaatgga 

caaacttggtactatggtaaattatctaaoggtaaattagcatggattaaatoaactgat 

ttagctaaagaattaattaagtataatcaaacaggtatggcattaaaccaagttgctoaa 

ataoaagctggtttacaatataaaccaoaagtacaacgtgtaccaggtaagtggacaggt 

gctaactttaatgatgttaagcatgcaatggatacgaagcgtttagotcaagatccagca 

ttaaaatatcaattcttacgcttagaccaaocacaaaatatttctattgataaaattaat 

caattcttaaaaggtaaaggtgtattagaaaaccaaggtgctgcatttaacaaagctgcb 

caaatgtatggcattaatgaagtttatcttatctcacatgccctattagaaacaggtaac 

ggtacttctcaattagogaaaggtgoagatgtagtgaacaacaaagttgtaactaactca 

aacacgaaataccataacgtatttggtattgctgcatatgataacgatcctttacgtgaa 

ggtattaaatatgctaaacaagctggttgggacacagtatcaaaagcaatcgttggtggc 

gctaaattcatcggcaactcatatgtaaaagctggtcaaaatacactttacaaaatgaga 



atgaaaggtaaatttttaaaagttagttctttattcgttgcaactttgacaacagcgaca 
cttgtgagttctccagcagcaaacgcgttatcttcaaaggctatggacaatcatccacaa 
ceiaacgcagtcaagcaaacagoaaacacctaagattcaaaaaggcggtaaccttaaacca 
ttagaacaacgtgaacacgcaaatgttatattaccaaataacgatcgtcaccaaatcaca 
gatacaacgaatggtcattatgcacccgtaacttatattcaagttgaagcacctactggt 
acatttattgcttccggtgtagttgtaggtaaagatactcttttaaoraataaacacgtc 
gtagatgctacgcacggtgatcctcatgctttaaaagcattcccttctgcaattaaccaa 
gacaattatccaaatggtggtttcactgctgaacaaatcactaaatattcagacgaaggt 
gatttagcaatagttaaattctcccctaatgagcaacacaaacatattggtgaagtagtt 
aaaccagcaacaatgagtaataatgctgacactcaagttaaccaaaatattactgtaaca 
ggabatcctggtgabaaacctgtagcaacaatgtgggaaagtaaaggaaaaatcacttac 
cbcaaaggcgaagcbabgcaababgabbbaagtacaactggtggtaattcaggbtcaccb 
gbabttaabgaaaaaaabgaagtgabcggaattcattgggncggtgtaccaaatgaabbb 
aatggtgcggtatbbabbaatgaaaabgtacgcaacbtcttaaaacaaaatabbgaagab 
abccatttbgccacgatgaccaacctaabaacccagataatcctgataacccbaacaatc 
ctgabaacccbaacaacccagabgaaccaaabaacccbgacaacccbaacaaccctgaba 
atceagacaabggcgabamcaabaabbcagacaabccagabgcagcbbaab 
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gtgcaaaaaaaagtaattgcagctattattgggacaagcgcgattagcgctgttgcggca 
actcaaocaaatgcggc tacaac tcacacagtaaaacogggtgaatcagtgtgggcaatt 
tcLatlagtatgggatttcgattgotaaattaaagtcattaaacaatttaacatctaat 
ctaattttcccaaaccaagtactaaaagtatctggctcaagtaattctacgagtaatagt 
agccgtccatcaacgaactcaggtggcggatcatactacacagtacaagcaggcgactca 
ttatcattaatcgcatcaaaatatggtacaacttaccaaaacattatgcgacttaatggt 
ttaaataatttctttatttatccaggtcaaaaattaaaagtatcaggtactgctagctca 
agtaacgctgcgagcaatagtagccgtccatoaacgaactcaggtggcggatcatactat 
acagtacaagcaggtgactcattgtcattaattgcatcaaaatabggtacaacttatcaa 
aaaattatgagcttaaatggcttaaataatttctttatatatccgggtcaaaaattgaaa 
gtaactggtaaegoatctaogaactcaggatctgcaaoaacgacaaatagaggttacaat 
acaccagtattcagtcaccaaaacttatatacatggggtcaatgtacatatcatgtattt 
aatcgtcgtgctgaaattggtaaaggtattagtacttattggtggaatgctaataactgg 
gataacgcagcggcagcagatggttacactatcgacaatagaactactgtaggttctatc 
gctcaaacagatgtaggttactatggtcatgttatgtttgtagaacgtgtaaataacgat 
ggtagtattttagtttcagaaatgaactattcagctgoaccaggtattttaacttacaga 
icggtaccaqcCtaccaagtaaataattatagatatattcac 



atgaataataaaaagacagcaacaaatagaaaaggcatgataccaaatcgattaaacaaa 
ttttcgataagaaagtattctgtaggtactgcttcaattttagtagggacaacattgatt 
tttgggttaagCggtcatgaagctaaaffcggcagaacatacgaatggagaattaaatcaa 
tcaaaaaatgaaacgacagccccaagtgagaataaaacaactaaaaaagttgatagtcgt 
caactaaaagacaatacgcaaactgcaactgcagatcagcctaaagtgacaatgagtgat 
agtgcaacagttaaagaaactagtagtaacatgcaatcaccaoaaaacgctacagctaat 
caatctactacaaaaactagcaatgtaacaacaaatgataaatcatcaactacatatagt 
aatgaaactgataaaagtaatttaacacaagcaaaagabgtttcaactacacctaaaaca 
acgactattaaaccaagaactttaaatcgcatggcagtgaatactgttgcagctccacaa 
caaggaacaaatgttaatgataaagtacatttttcaaatattgacattgogattgataaa 
ggacatgttaatcagactactggtaaaactgaattttgggcaacttcaagtgatgtttfca 
aaafctaaaagcaaattacacaatcgatgattctgttaaagagggcgatacatttactttt 
aaatatggtcaatatttccgtocaggatcagtaagattaccttcacaaaotcaaaattta 
tataatgcccaaggtaatattattgoaaaaggtatttatgatagtacaacaaacacaaca 
acatataottttacgaactatgtagatcaatatacaaatgttagaggtagctttgaacaa 
gttgcatttgcgaaacgtaaaaatgcaacaactgataaaacagcttaeaaaatggaagta 
actttaggtaatgatacatatagcgaagaaatcattgtogattatggtaataaaaaagoa 
caaccgcttatttcaagtaoaaaotatattaacaatgaagatttatcgcgtaatatgact 
gcatatgtaaatcaacotaaaaatacatatactaaacaaacgtttgttactaatttaact 
ggatataaatttaatccaaatgoaaaaaacttoaaaatttacgaagtgacagatcaaaat 
caatttgtggatagtttcacccctgatacttcaaaacttaaagatgttactgatcaatto 
gatgttatttatagtaatgataataaaacagctacagtx:gatttaatgaaaggccaaaca 
agcagcaataaacaatacatoattcaacaagttgcttatccagataatagttoaacagat 
aatggaaaaattgattatactttagacaotgacaaaactaaatatagttggtcaaatagt 
tattcaaatgtgaatggctcatcaactgctaatggcgaccaaaagaaatataatctaggt 
gaotatgtatgggaagataoaaataaagatggtaaacaagatgccaatgaaaaagggatt 
aaaggtgtttatgtcattcttaaagatagtaacggtaaagaattagatcgtacgacaaca 
gatgaaaatggtaaatatcagttoaotggtttaagcaatggaaottatagtgtagagttt 
tcaacaocagccggttatacacogacaactgcaaatgtaggtacagatgatgctgtagat 
tctgatggactaactacaacaggtgtcattaaagacgctgacaacatgacattagatagt 
ggattotacaaaacaccaaaatatagtttaggtgattatgtttggtacgacagtaataaa 
gatggtaaacaagattcgactgaaaaaggaattaaaggtgttaaagttactttgcaaaac 
gaaaaaggcgaagtaattggtacaactgaaacagatgaaaatggtaaataccgctttgat 
aatttagatagtggtaaatacaaagttatctttgaaaaacctgctggcttaactcaaaca 
ggtacaaatacaactgaagatgataaagatgccgatggtggcgaagttgatgtaacaatt 
acggatcatgatgatttcacacttgataatggctactacgaagaagaaacatcagatagc 
gactcagattctgacagcgattcagactcagatagcgactcagattcagatagcgactca 
gattcagacagcgattcagacagcgactcagactcagatagcgattcagattcagacagc 
gactcagactcagacagcgattcagactcggatagcgactcagactcagatagcgactca 
gattcggatagogactcagactcagatagcgattcagattcagatagcgattcggactca 
gacagtgattcagattcagactcagatagcgactcagattctgacagcgattcagactca 
gacagcgactcagactcagacagtgattcagattcagacagcgactcagattcagatagc 
gactcagactcagatagcgactcagactcagatagcgactcagactcggatagcgattca 
gattcagacagcgactcagattcagatagcgattcggactcagacaaogactcagattca 
gatagcgattcagattcagatgcaggtaaacatactcoggctaaaocaatgagtacggtt 
aaagatoagcataaaacagctaaagcattaccagaaacaggtagtgaaaataataattca 
aataatggoacattattcggtggattattcgcggcattaggatcattattgttattcggt 

cgtcgtaaaaaacaaaataaa 

atggacataaattcagaagaatacaaacaagaggtacttatcaaagacgttgtcatgctt 
gctgctogcatactattagaatctggtgcagaaggtacgcgtgtagaagataccatgaca 
cgtattgcaaaaaaacttggttacagtgaaagtaacagctttgttacaaacactgtcatc 
cagtttacgttacattcggaatcgtttcctagaatatttagaattacctctcgagataca 
aacttaataaaaatttctcaagctaataaaatttcgcgtcaaattacaaacaatgaaatt 
tctttagccgaagcaaaaacgcaacttgaaaaaatatatgttgctaagcgtgacagcagt 
cttccctttaaaggttttgctgcagcaatgattgcaatgagtttcttatatttacaaggt 
ggtagattgattgatgttttaactgcgatattagcaggtagtctaggatacctagtcact 
gagattttagatcgtaagttacacgcacagtttatcccagaattcattggttcattagtt 
attgggattatcgccgttattggacatacacttattccciacaggtgacttggcaactatt 
atcattgcggoagtoatgcctattgttcctggtgtattaataacaaacgcaatacaagat 
ttatttggtggacacatgttgatgttcacaacgaaatcattegaagcattggttactgcg 
tttggcatcggtgctggcgttggtagcgtatbaattttagba 
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36. 


gtgattgctataatgaatgtaattatcgatgaaagaaziagagaatgctatgacatttaat 
aaagtattattgagctggatagtcatattgattataacaactagcatatatctattttgg 
cagttgggcgatatcaatgatgtatttaaccagtctattttaatcaatgttagattaccg 
agattattagaagcattgttgaoaggtatgatattaactgttgcaggccttatatt^ 

tttggttoaggattagcattatttttaggttfcaacaacgttatggattcctgtattttca 
ataacatttagtttgataacattaataactgtattagtcattacgtcggtattgagccaa 
ggctatccagttagaatcttaatattaagtggtttaatgattggtgcgttattcaattca 
cttctatattttttgattttattaaaacctcgoaaattaaatacaattgccaatfcatctg 
tttggtggttttggtgatgcagaatactcaaatgtatctataatagcaatcacatttatc 
attgcattgtttggtatattbatcattcttaatcaactaaagttattgcaattaggagaa 
ctaaaaagtcagtcactaggcttaaatgttcaattgattacatatatcgcgttatgtata 
gcttctatgataacggcgataaatgtcgcatatgttggcatcattggabtcattggtatg 
gtgataccgcaactcattagaaaatggcagtggaaacaatcattaggaagacaattggct 
ttaaatattgtaactggaggacaaataatggttatggcagattttattggtagccatata 
ttgtcaccagtaoaaataccggcaagtattatcattgcattaattggtataccagtgtta 
ttttacatgotaatatctcagtcgaaacggttacac 


37. 


ttgaaaaaattagcatttgcaataacagcaacatctggtgcagctgcatttttaacgcat 

gctcaaaaatacaacaottcagtagagagtattaaacaaaataaccaattagataacaac 
ttggtattccctggtcaagttatctcagtaggtggaagtgatgcacaaaatacgtcaaac 
acttctccacaagctggttcagcatcatctcatactgtacaagctggtgaatcattaaat 
atcattgctagcagatatggtgtttcagttgatcaattaatggcagccaataacbtacgt 
ggttatttaattatgcctaaooaaaoattacaaattoctaatggtggatcaggtggtaca 
acacoaaoagotacaacaggtagcaatggcaatgcatcatcttttaatcaccaaaattta 
tacactgctggtcaatgtacatggtacgtatttgaccgtcgtgctcaagctggtagtcca 
attagcacatattggtcagacgctaagtattgggctggtaacgcagctaatgatggttac 
caagtaaacaacacaccatcagttggttcaattatgcaaagcacaoctggtccatatggt 
catgttgcttatgttgaacgtgtcaatggtgatggtagtatcttgatttctgaaatgaat 
tacacatatggtccatacaatatgaactaccgcacaactccagcttcagaagtttctagc 
tatgcattoafcccat 




ggtagaattttacttgaatcaggtgctgaaacacato^^ 

atcgcacatagttatggtcttcataatacatatagttttgtcagttcaactgcaattatc 
ttttcatcaaacgatcgaacaagtacaagattaattcgtgtacaagagcgtacaacagat 
ttagagaaaatcgctttaacgaatagtctttcacgtaaaatatcaaataaagaactcaca 
attgatgaagctaaatctgaatttattcatttacagcatgcatcattacaatattctttt 
ttaacgaatttctttgcagctgccattgcatgtggcttcttcctatttatgcttggtggt 
gtcgcatcagattgttggattgcagccattgotggcggatccgcatttttaacattcagc 
tttgtgcaacgctatatacaaattaaatttttctcagagtttgttgcagccgctgtggtc 
atatccattgcagccacatttactaaattaggcattgcaaccaatcaagatatcattact 
atagccagtgtcatgcdacttgtccctggtatattaattaccaatgccattcgagattta 
ttagcgggtgaattacttgcaggtatgtctcgcggtgttgaagctgcattaacagoattc 
gcaatcagtaotggtgtcgcaatcgttttattaatoatt • 


39. 


atgggatttttatoaaaaattcttgatggcaataataaagaaattaaacagttaggtaaa 
cttgctgataaagtaatcgctttagaagaaaaaacggcaattttaactgatgaagaaatt 
cgtaataaaacgaaacaattccaaacagaattagctgacattgataatgtoaaaiaagcaa 
aatgattatttagataaaattttaccagaagcatatgcacttgttagagaaggctctaaa 
cgtgtattcaatatgacaccatataaagttcaaattatgggtggtattgcaattcataaa 
ggtgatatcgctgagatgagaacaggtgaaggtaaaacattaacagcgacaatgccaaca 
tacttaaatgcattagctggtagaggtgttcacgttattacagtcaatgaatacttatca 
agtgttcaaagtgaagaaatggctgagttatataacttcttaggtttgactgtcggatta 
aaottaaacagtaagacgacagaagaaaaacgtgaagcatacgcacaagacattacttac 
agtactaataatgagctaggttttgattacttacgagataacatggtgaattattctgaa 
gatagagtaatgcgtccattacattttgcaatcattgatgaggttgactcaattttaatc 
gacgaggcacgtacgccattaattatttctggtgaagctgaaaagtcaacgtcactttat 
acacaagcaaatgtttttgcgaaaatgttaaaacaggacgaagattataaatacgatgaa 
aaaacgaaagctgtacatttaacagaaoaaggtgcggataaagctgaacgtatgttcaaa 
gttgaaaacttatatgatgtacaaaatgttgatgttattagtcatatcaaoacagcttta 
cgtgcgoacgttacattacc^ogtgaogtagaotatatggttgttgatggcgaagtatta 
attgtcgatcaatttacaggacgtacaatgcoaggccgtcgtttctcggaaggtttacac 
caagctattgaagcgaaggaaggcgttcaaattcaaaatgaatctaaaactatggcgtct 
attacattccaaaactatttcagaatgtacaataaacttgcgggtatgacaggtacagct 
aaaactgaagaagaagaatttagaaatatttataacatgacagtaactcaaattccgaca 
aataaacctgtgcaacgtaacgataagtctgatttaatttacattagccaaaaaggtaaa 
tttgatgcagtagtagaagatgttgttgaaaaacacaaggcagggcaaccagtgctatta 
ggtactgttgcagttgagacttctgaatatatttcaaatttacttaaaaaacgtggtatc 
cgtcatgatgtgttaaatgcgaaaaatcatgaacgtgaagctgaaattgttgcaggcgct 
ggacaaaaaggtgccgttactattgccactaacatggctggtcgtggtacagatatcaaa 
ttaggtgaaggcgtagaggaattaggcggtttagcagtaataggtacagagcgacatgaa 
tctcgtcgtattgatgaccagttacgtggtcgttctggacgtcaaggtgataaaggggat 
agtcgcttctatttatcattacaagatgaattaatgattcgttttggttctgaacgttta 
cagaaaatgatgagccgactaggtttagatgactctacaccaattgaatcaaaaatggta 
tcaagagctgtagaatcagcacaaaaacgtgtagaaggtaataaottcgacgcgcgtaaa 
cgtatcttagaatacgatgaagtattacgtaaacaacgtgaaattatctataacgaaaga 
aatagtattattgatgaagaagacagctctcaagttgtagatgcaatgctacgttcaacg 
ttacaacgtagtatcaattactatattaatacagcagatgacgagcctgaatatcaacca 
ttcatcgact'acattaatgacatcttcttacaagaaggtgacattacagaggatgatatc 
aaaggtaaagatgctgaagatattttcgaagtogtttgggctaagattgaagaagcatat 
caaagtcaaaaagatatcttagaagaacaaatgaatgagtttgagcgtatgattttactt 
cgttctattgatagccattggactgatcatatcgacacaatggatcaattacgtcaaggt 
attcacttacgttcttatgcacaacaaaatccattacgtgactatcaaaatgaaggtcat 
gaattatttgatatcatgatgcaaaatattgaagaagatacttgtaaattcattttaaaa 
tctgtagtacaagttgeiagatEiatattgaacgtgaaaaaacaacagagtttggtgaagcg 
aagcacgtttcagctgaagatggtaeiagaaaaagtgaEiaccgaaaccaatcgttaaaggc 
gatcaagttggtcgtaacgatgattgtccatgtggtagtggtaaaaaattcaaaaattgc 
catggaaaa 
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gglttagtatttgoaatttttgcatatgtagatcattcgaataaagctaaagaacgtatg 
ttgaacgaacaaaagcaggaacaaaaagaaaagcgtcaaaaagaaaatgcagaaaaagag 
agaaagaaaaagcaacaagaggaaaaagagoagaatgagctagattcacaagcaaaccaa 
te?cS|caatt5ccacagcagaatcaatatcaatatgtgccacctcagcaacaagcacct 
acaaagcaacgtcotgctaaagaagagaatgatgataaagcatcaaaggatgagtcgaaa 
gataaggatgacaaagcatctcaagataaatcagatgataatcagaagaaaactgatgat 
aataaacaacoagctcagcctaaaccacagccgcaacaaccaacaccaaagccaaataat 
aatcaacaaaacaatcaatcaaatcagcaagcaaaaccacaagcaocacaacaaaatagc 

caatcaacaacaaataaacaaaataatgctaatcrataag 

atgaatatgaagaaaaaagaaaaacacgcaattcggaaaaaatcgattggcgtggottca 
gtgcttgtaggtacgttaatcggttttggactactcagcagtaaagaagcagatgcaagt 
gaaaatagtgttacgcaabctgatagcgcaagtaacgaaagcaaaagtaatgattcaagt 
agcgttagtgctgcacctaaaacagacgacacaaacgtgagtgatactaaaaoatcgtca 
aacactaataatggcgaaacgagtgtggcgcaaaatccagcacaacaggaaacgacacaa 



aacactaataatggcgaaacgagcgT;ggcgcaaaatt;L:ay.ja^aauoyuo^c»^Mc.^^. 

tcatcatcaacaaatgcaactacggaagaaacgccggtaactggtgaagceaccaccacg 
acaacgaatcaagctaatacaccggcaacaactcaatcaagcaatacaaatgcggaggaa 
ttagtgaatcaaacaagtaatgaaacgacttctaatgatactaatacagtatcatctgta 
aattcacctcaaaattctacaaatgoggaaaatgtttoaacaacgcaagatacttcaact 
~,=„„=.=^=^^Hf/-aan<-aa»-<-faahcaCTCtccacaaaotacagatgcaagtaataaagac 



aattcacctcaaaattctacaaatgoggaaaatgtttoaacaacgcaagatactuudduu 
gaagcaacaccttcaaacaatgaatcagctccacagagtacagatgcaagtaataaagac 
gtagttaatcaagcggttaatacaagtgcgcctagaatgagagcatttaghttagcggca 
gtagctgoagatgcaccggcagctggcacagatattacgaatcagttgacgaatgtgaca 
gttggtattgactctggtacgactgtgtatccgcaccaagcaggttatgtcaaactgaat 
tatggtttttoagtgcctaattctgctgttaaaggtgacacattcaaaataaotgtacct 
aaagaafctaaacttaaatggtgtaacttcaactgctaaagtgccaccaattatggctgga 
gatcaagtattggcaaatggtgtaatcgatagtgatggtaatgttatttatacattt^a 
aaotatgtaaatactaaagatgatgtaaaagcaactttgaccatgcccgcttatattgao 
cctgaaaatgttaaaaagacaggtaatgtgacattggctactggcataggtagtaoaaca 
gcaaacaaaacagtattagtagattatgaaaaatatggtaagttttataacttatocatt 
aaaggtacaattgaccaaatcgataaaacaaataatacgtatogtcagacaatttatgtc 
aatccaagtggagataacgttattgcgccggttttaacaggtaatttaaaaccaaatacg 
gatagtaatgcattaatagatcagcaaaatacaagbattaaagtatataaagtagataat 
gcagctgatttatctgaaagttactttgtgaatccagaaaactttgaggatgtcaotaat 
aqtcjtgaatattacattcccaaatccaaatcaatataaagtagagtttaatacgootgat 
gatcaaattacaacaccgtatatagtagttgttaatggtcatattgacccgaatagcaaa 
ggtgatttagotttacgttcaactttatatgggtataactcgaatataatttggcgctct 
atgtcatgggacaacgaagtagoatttaataacggatcaggttcbggtgacggtatcgat 
aaaccagttgttcctgaacaacctgatgagcctggtgaaattgaaccaattccagaggat 
tcagattctgacccaggttcagattctggcagcgattotaattcagatagcggttoagat 
tcgggtagtgattctacatcagatagtggttcagattcagcgagtgattcagattcagca 
agtgattcagactcagcgagtgattcagattoagcaagcgattcogactcagcgagcgat 
tccgactoagaoaatgactcggattcagatagcgattctgactcagacagtgactcagat 
tocgaoagtgaotcagattcagatagcgattctgactcagacagtgactcagattcagat 
agcgattcagattcagatagcgattcagattccgacagtgattccgactcagacagcgat 
totgactccgacagtgattccgactcagacagcgattcagattccgacagtgattocgac 
tcagatagcgattccgactcagatagogactcagattcagaoagcgattcagattcagac 
agcgattcagattoagatagcgattcagattccgacagtgactcagattccgacagtgac 
tcggattcagatagogattcagattccgacagtgactcagattccgacagtgactcagac 
tcagacagtgattcggattcagcgagtgattcggattcagatagtgattccgactcagac 
agtgaotcggattcagatagcgactcagactcggatagcgactcggattcagatagcgat 
tcggactcagatagcgattcagaatoagacagcgattcagaatcagacagcgattcagat 
tcagacagcgaotcagacagtgactcagattcagatagtgactcggattcagcgagtgat 
tcagactcaggtagtgactccgattcatcaagtgattccgactcagaaagtgattcaaat 
agcgattccgagtcaggttctaacaataatgtagttccgcctaattcacctaaaaatggt 
actaatgcttctaataaaaatgaggctaaagatagtaaagaaccattaccagatacaggt 
tctgaagatgaagcaaataogtcactaatttggggattattagcatcaataggttcatta 
ctacttttcagaagaaaaaaagaaaataaagataagaa a 



atgaattcaaatcacgctaaagcatcagtgacagagagtgttgacaaaaaatttgtagtt 
ccagaatcaggaatbaataaaattattccagcttacgatgaatttaagaactcgccaaaa 
gbaaabgbtagtaattbaactgaoaataaaaacbbtgbagctbotgaagataaattgaat 
aagatbgcagattcatcggcagctagtaaaabbgtagataaaaacbbtgtcgtaccagaa 
tcaaagbbaggaaacattgtgccagagtacaaagaaatcaabaatcgcgtgaatgtagca 
acaaacaatccagcbtcacaacaagttgataagcatbtbgtbgctaaaggcccagaagta 
aatagatbtatbacgcaaaacaaagbaaaccaccactbcabtacbacgcaaacccactac 
aagaaagttatbacbbcatacaaatcaacacatgtacataaacatgtaaatcatgcaaag 
gattctattaataaacacttbattgbbaaaccabcagaatcgcctagatabacacatcca 
tctoaatctttaattatcaagcatcabbttgcagtbcctggabatcacgcgcabaaattt 
gttacaccagggcatgcbagcattaaaabtaatcactttbgtgbbgtgccacaaataaat 
agttbcaaggtaattccaccatabggbcacaattcacatcgbatgcatgtacoaagtttc 
caaaataacacaacagcaacacatcaaaatgcbaaagbaaataaagoabatgactataaa 
tacbbcbabtcttabaaagbagbtaaaggtgtgaagaaatatttctcabttbeacaatca 
aabggtbataaaabbgggaaaccatcattaaatatcaaaaatgtaaattatcaatatgot 
gtbccaagbtatagccctaoacactacgttocbgaatttaagggtagottaccagoacca 
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ttggagcatacaattatgaaaatgagaacaattgctaaaaccagtttagcaotagggctt 
ttaacaacaggcgcaattacagtaacgacgcaatcggtcaaagcagaaaaaatacaatca 
actaaagttSacLagtaccaLgcttaaagcagagcgattagcaatgataaacataa^ 
gcaggtgcaaattcagcgacaacacaagcagctaacacaagacaagaacgcacgcctaaa 
c?cglalaggcaccaLLctaatgaggaaaaaacctcapttcca^atagaaa^^^ 
tcacaacctaaacaagaagagoagaaaacgcttaatatatcagcaacgccagcgoctaaa 
caagaacaatcacaaacgacaaccgaatooacaacgccgaaaactaaagtgaoaaoaoct 
ccatcaacaaaoacgcoacaaccaatgcaatctactaaatcagacacaocacaatotcca 
accataaaacaagcacaaacagatatgactcctaaatatgaagatttaagagcgtattat 
acaaaaccgagttttgaatttgaaaagcagtttggatttatgctoaaaccatggacgacg 
gttaggtttatgaatgttattccaaataggttcatctataaaatagctttagttggaaaa 
gatgagaaaaaatataaagatggacottaogataatatcgatgtatttatcgttttagaa 
gacaataaatatcaattgaaaaaatattctgtcggtggcatcacgaagactaatagtaa^ 
aaagttaatcacaaagtagaattaagcattactaaaaaagataatcaaggtatgacttca 
cgcgatgtttcagaatacatgattactaaggaagagatttccttgaaagagcttgatttt 
aaattgagaaaacaacttattgaaaaacataatctttacggtaacatgggttcaggaaca 
atcgttattaaaabgaaaaacggtgggaaatatacgtttgaattacacaaaaaactgcaa 
gagcatcgtatggcaggcactaatattgataacattgaagtga?'-^'-«'^"« 



atgacaacaattaaaacatcaaacttaggattcccaagattaggtagaaaaagagaatgg 
aaaaaagccatcgaaagttattgggcaaagaagatttctaaagaagaattagatcaaaca 
ttaactgatctacataaagaaaatttattattacaaaagtactatcacttagatagcatc 
ccagttggtgatttctctttatatgaccatatattagatacgtcattattattcaacatc 
atcoctgaaogtttccaaggaagaactattgatgatgatttattatttgatattgotcgo 
ggtaataaagaccatgttgcaagtgcacttataaaatggtttaacactaactatoattac 
atcgtacctgaatgggacaatgttgagcctaaagtgagtogcaatgtattattagatcgc 
tttaaatatgcccaatotttaaacgttaacgctcaccotgtcattgttggtccgattact 
tttgttaaattatcaaaaggcggtcaocaaacttttgaagaaaaagttaaaacgttatta 
ccactttataaagaagtgtttgaatcattaattgatgcaggtgctgagtacattcaagtt 
gatgagccaatcttagttacagacgacagcgaaagctatgaaaatattacacgtgaagct 
tatgactatttcgaaaaagctggtgttgctaaaaaattagtcattcaaacatactttgaa 
cgtgcacatcttaaattcttaagttctttacctgttggtggtataggtttagactttgtc 
catgataatggctataaccttaaaoaaattgaagctggagattttgataaatcaaaaaca 
ttatacgctggaattattgatggtcgtaatgtatgggcaagtgacattgaagctaaaaaa 
gtctcaatcgataaattgttagcacacactaatgaacttgtcattcaaccatcatcttca 
t tat tacatgt tocagtatc 1 1 tagatgatgaaacattagatacaagtgttggagaaggc 
ttaagctttgcaactgaaaaattagacgaattagatgcattgcgtogcctatttaatcaa 
aacgatagtgttaaatatgataaattaaaagcacgttatgagcgtttccaaaatcaatca 



ggatoattcccacaaagccgagaagttcgaaaataccgtgcagattggaagaacaaacgc 
attacagacgaagcatatgaaacattcttaaaaaatgaaattgotegatggattaaaatt 
caagaagacattggcttagatgtattagttcacggtgaatttgaacgtaatgaoatggtt 
gaattcttcggagaaaaattacaaggtttcttagtaaotaaattcggttgggtgcaatca 
tatggttcaogtgccgtaaaaccaocaatcatttatggtgatgtaaaatggacagcgcct 
tcaactgttgatgaaacagtttatgoacaaagcttaacagataaaccagttaaaggtatg 
ttaactggacctgtaacaattctaaactggtcatttgaacgtgttgatttaccacgtaaa 
gtcgttcaagatcaaattgctttagcaatcaaogaagaagtattagcacttgaagctgca 
ggaatcaaagttatccaagttgacgaaoctgcattacgtgaaggottaccattacgctct 
gaatatcacgaacaatatcttaaagatgctgttttatcatttaaacttgcaacgtcttca 
gttcgtgatgaaactcaaatacatacacatatgtgttattctcaattcggtcaaatcatt 
catgctattcatgacttagatgctgatgttatttcaattgaaacatctcgtagccatggt 
gatttaattaaagactttgaagatattaattatgatttaggtattggtctaggtgtatat 
gatattcatagtccacgtattccaacaaaagaagaaattactacagcaatcaatcgttca 
ctacaacaaatcgaccgctcattattctgggtaaaccctgactgtggtttaaaaacgcga 
aaagaagaagaagttaaagatgcattgactgtgcttgtgaatgctgttaaagctaaacgc 
caagaa 



atgagcgacacatataaaagctacctagtagcagtactatgcttoacagtcttagcaatt 
gtacttatgccgtttctatacttcactaoagcatggtcaattgcgggattcgcaagtatc 
Bcaacattcatattttataaagaatacttttatgeiagaa 
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46. 


atgtCaagaggacaagaagaaagaaagtatagtattagaaagtattcaataggcgtggtg 
tclgtgttagSggctaoaatgtttgttgtgtcatcacatgaagcacaagcctcggaaaaa 
acatcaactaatgcagoggcaoaaaaagaaacactaaatcaaccgggagaacaagggaat 
gcgataacgtcacatcaaatgcagtcaggaaagcaattagacgatatgcataaagagaat 
ggtaaaagtggaacagtgacagaaggtaaagatacgcttcaatcatcgaagcatcaacca 
acacaaaatagtaaaacaatcagaacgcaaaatgataatcaagtaaagcaagattctgaa 
cgacaaggtbctaaacagtcacaocaaaataatgcgactaataatactgaacgtcaaaac 
gatcaggttcaaaatacccatcatgctgaacgtaatggatcacaatcgacaaogtcaoaa 
tcgaatgatgttgataaatcacaaccatccattccggcacaaaaggtaatacocaaccac 
gataaagcagcaccaacttcaaotacacccccgtctaatgataaaactgcacctaaatca 
acaaaagcacaagatgcaaccacggacaaacatccaaatcaacaagatacacatcaacct 
gcgcatcaaatcatagatgcaaagcaagatgatactgttcgocaaagtgaacagaaacca 
caagttggcgatttaagtaaacatatcgatggtcaaaattccccagagaaaccgacagat 
aaaaatactgataataaacaactaatcaaagatgcgcttcaagcgcctaaaacacgttcg 
actacaaatgcagcagcagatgctaaaaaggttcgaccacttaeiagcgaatcaagtacaa 
ccacttaacaaatatccagtcgtttttgtacatggatttttaggattagtaggcgataat 
gcacctgctttatatccaaattattggggtggaaataaatttaeagttatcgaagaattg 
agaaagcaaggctataatgtacatcaagcaagtgtaagtgcatttggtagtaactatgat 
cgcgctgtagaactttattattacattaaaggtggtcgcgtagattatggcgcagcacat 
gcagctaaatacggacatgagogotatggtaagacttataaaggaatcatgcctaattgg 
gaacctggtaaaaaggtacatcttgtagggcatagtatgggtggtcaaacaattcgttta 
atggaagagtttttaagaaatggtaaoasiagaagaaattgcctatcataaagcgoatggt 
ggagaaatatcaccattattcactggtggtoataacaatatggttgcatoaatcacaaca 
ttagcaacaccacataatggttoacaagoagctgataagtttggaaataaagaagctgtt 
agaaaaatcatgttcgctttaaatcgatttatgggtaacaagtattcgaatatcgattta 
ggattaacgcaatggggctttaaacaattaccaaatgagagttacattgactatataaaa 
cgcgttagtaaaagcaaaatttggacatcagacgacaatgctgcctatgatttaacgtta 
gatggctctgcaaaattgaacaacatgacaagtatgaatcctaatattaogtatacgact 
tatacaggtgtatcatctcatactggtcoattaggttatgaaaatcotgatttaggtaca 
tttttcttaatggctacaacgagtagaattattggtcatgatgcaagagaagaatggcgt 
aaaaatgatggtgtcgtacoagtgatttcgtcattacatccgtccaatcaaccatttgtt 
aatgttacgaatgatgaacctgccacacgcagaggtatctggcaagttaaaccaatcata 
caaggatgggat 


47. 


atgattcatctcattaaggggaagatgcatcatacagttttgtgtattcatttaaacaaa 
ggggttgctttaatgaatcaatatcattctaatgcacaacaaccaagtgcatggcgtttt 
tttgtctatagtttagtgggcatactatgtttctttattccttttacgattaatggtaac 
aacactattttcgtcgatcatgttcatctagccattcgctcaatcataggtccacttatg 
ccctatgttgcactgattatgattttaattggtacagcgttaccaatagtgagacgtact 
tttatgacttcaatcacaaacttggtcattacattatttaaagttgcaggtgcaatgatc 
ggtataatgtatgtatttaaaatcggtccatcaatactatttaaagctaactatggtccg 
ttttttgtttgaaaaattaatgatgcoattaagtatcttaattccagtaggtgcaattgcg 
ctttctttattagtgggctatggcttattagaatttgtcggtgtttatatggagcctatt 
atgagacctatttttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtc 
ggcagttattccttaggattattgattactaatcgtgtctataagcaagggatgtacaac 
aaacgagaagocacgattattgcgactggcttttcaacagtttcagcaacttttatgatt 
atogttgctaaaactttaggattaatgccgcattggaatttatacttttggataacttta 
gccatoacatttgtcgtgactgcaattactgcatggctaccgccaatcagcaatgaatca 
aoagaatattataacggacaagaaggagaacaagaagttgctattgaaggaagcagactg 
aaaactgcatatgcagaggcgatgaaaoaaaatgcattaacaccatctctcgtgaagaac 
gtttgggacaatttgaaagacggtttagaaatgactgttggtatttfcaccttotatatta 
togattggttttttaggactgattgtagcgaactatacaccattcattgattggcttggo 
tatatcttctatccatttatttatattttcccaattgctgatcaggctttactagcaaaa 
gcgtcagcgatttctattgtagagatgtttctaccatctttgttagtaactaaagctgca 
atgagtactaaatttgtcgtcggtgtagtaagcgtatcagcoattatctttttctcagca 
ttagtgccatgtatactagcaactgaaattaaaatacctgtctggaaaotcatcatcatt 
tggtttttaogcgtggcgttgtcgctattaatoaccatccccgtcgctttacttattttt 
-Sga _ 




atggttattatgaagaaaacaattttactgacgatgacaactcttactttatttagtatg 
tcgcctaaotoggctcaagcatatacgaatgatagcaaaacattagaagaagoaaagaaa 
gcacacccaaacgcacagttcaaagtgaataaagacaccggcgcgtatacttatacatat 
gacaaaaacaacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcat 
caacacgcaaatcaacgtgatcttaacaacaatcagtaocattcttcattaagtggtoag 
tatacgcacattaatgacgcaattgattcacacacaccgcctcaaacgtcaccaagcaat 
cctttgacaccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttt 
tcaaaagataacaaagggcttattacaggcatcgatttagacgaattgtatgacgaatta 
caaatcgccgaatttaatgacaaagcaaagaccgctgacggtaaeicctttagcattaggt 
aacggtaaaatcattgatcagcctcttatcacaagtaagaaoaacttatatactgctgga 

tggggagatgctaaaaactgggcaggccaagcttcaagcaatggcttcaaagtagataga 
cacccaacacgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctac 
gttgaaaaagttaatattgatggaagtattctaatttcagaaatgaactggattggtgaa 
tatatcgtttcatcaagaaccatctctgcttcagaagtttcatcatataattacatccat 


49. 


ttggaggtatogtcaatgaagccttatatacaacttgttgtgttcaagcaatggttacaa 
tacatcttgotcgtaacaaccattgtcatcgcactcgtacttattggtatcggttaccgt 
gtagcacatgacaacttcaaaataccgattaccattcaagatttagaccaaaccactgca 
tcaaaatcattcgtcaataaaattaaacaatctgactatgtaactattciaaaaagtcgat 
gaagatgaaagctatattgaagatgatgttactaaaaciggactgctattttaagtatgcaa 
attcctaaaggtttctctcaaaaattaaaagagaaccgtttaaaagaaacgatacagtta 
tatggtagagatgactttataggtggtattgctgtagaaattgttagtagttcattatat 
gagcagcaaattcctaacattatttatgaacaccttgaggatatgaaacagcatcaatcc 
atcgatgctatcaacaagtcctatcataaacatacacctgaatctaaaatoaaatttgtg 
tcgcttactaaacaagcacaacactcbaCttcaattagcttaatcttcgcggtgatttta 
ttcgttagcgctgttcaagtagtacttcattatcgtttaaaccaacaagcagcattgcaa 
cgattatcacaatatcatttaagccgtttcaaactatatagtacttatgtaatgacacat 
acgattttgttattgttggtactattggcagttagtctatatttgtctcaaccactoagc 
ttaatattttacttaaaatcactgttacttatattgatttatgagataggtatcgtcttt 
atottattccatattcaaacaataagtcatcgattattoacgacatttatatatgcactt 
gctatgggtatoatatacttgattattttcatg 
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50. 


atgattgaggtgacagagatgaacttttttgatatccataagattccgaaoaaaggcatt 
cclttalcgitlcaacgtaaattatggcttagaaacttcatgcaagctttcttogtagtg 
ttctttgtttatatggctatgtatttaattcgaaacaaotttaaggcggoacaaccgttt 
ttaaaagaggaaattggattatctacattagaacttggttatatcggattagcatttagt 
atcacgtacggtttaggaaaaacattacttggatattttgtcgatggacgtaacacaaaa 
cgtattatctcgttcttacttatcttatctgcgattaoagttttaattatgggatttgtt 
ttaagttactttggttctgtaatgggattattaattgtactttggggacttaaoggggtg 
ttccaatcagttggtggacctgcaagttattcaacgafcttcaagatgggcgccaagaacg 
aaacgtggccgatacttaggattctggaatacatcacataatatcggtggtgccatagca 
ggtggtgttgcactttggggtgctaatgtattcttccatggaaatgttatagggatgttc 
attttcccatcggtgattgcattacttattggtatcgcaacattatttatcggaaaagat 
gatccggaagaattaggatggaatcgtgctgaagaaatttgggaagagccggtcgataaa 
oaaaatattgattctcaaggtatgacgaaatgggagatctttaaaaaatatatcctggga 
aatcctgttatatggattctatgtgtttcaaacgtctttgtatacattgtacgaatcggt 
attgataactgggcaccgttatatgtgtcagagcatttacactttagtaaaggcgatgca 
gttaatacgatattctaotttgaaattggcgcattagttgcaagtttattatggggctac 
gtatcagacttattaaaaggtcgtcgtgcaattgtagctattggctgtatgtttatgatC 
acatttgttgtcttattctacacaaatgctacaagtgtcatgatggttaacatttcattg 
tttgcattaggtgcgttaatctttggtccgcaattattaattggtgtatcatcgactggt 
tttgttcctaaaaatgccatcagtgtagcaaacggaatgacaggttcattcgcgtatcta 
ttcggtgactcaatggcgaaagttggtttggcggctattgotgatccaacacgtaacggt 
ttaaacatcfcttggatatacattaagtggatggacagatgttttcatcgtcttctatgtt 
gcattattcctaggcatgattctattaggaatcgttgctttctatgaagaaaagaaaatt 

agaagtttaaaaatt , 


51. 


atgacaaagaagaaaaacatattaaaagcaatcggtatttacagttttatagcgatgatg 
tttgtcatcattttatatccactactgtggacatttggcatttcccttaatccaggtacg 
aacttgtatggtgccaaaatgatacoagacaatgcaacatttaaaaattatgcattctta 
ctattcgatgacagtagtcaatacctgacttggtataaaaatacgcttatcgtagcatct 
gcaaatgcactgtttagtgtgatatttgtcacgttaacagcatatgctttttctagatat 
cgctttgttggtcgtaaatacgggctgattacatttttgattttacaaatgttccctgta 
ttaatggcaatggtcgcaatctatattttgctaaatacaattggattattagattcttta 
tttggactaacactggtatatattggtggatcaataccgatgaatgcctttttagtgaaa 
ggttacttcgatacgattccaaaagaacttgatgaatctgccaaaattgatggtgcaggg 
catatgcgtattttcttacaaattatgcttccattagctaagccgattttagcagttgtt 
gctttgttcaattttatggggccatttatggactttatattacotaaaatactattaaga 
agtcctgaaaaattcacattagcagttggattgttoaactttattaatgataagtatgca 
aataatttcacagtgtttgoagoaggggcaattatgattgcagtacctatagcaatcgta 
ttcttgttcttgcaacgctatttagtatcaggtttaacaacaggtgcgacaaaaggt 


52. 


gtgatggaaaatagtacgaccgaagcffcgtaatgaagcgacgatgcatcttgatgaaatg 
actgtggaagaggctttaattaogatgaataaagaagatcagcaagtcccgttagoagtt 
ogaaaggcaataccacaattgaoaaaagtaattaaaaaaacaattgcacagtataaaaag 
ggtggacgattgatttatatcggtgcaggtacaagtggaaggttgggtgtcttagatgca 
gcggagtgtgtacctacattcaatactgaecctcatgaaattataggtattattgctggt 
ggacaacatgctatgacgatggctgtagaaggtgcggaagacoacaaaaaattagoggaa 
gaagatttgaaaaatatagatttaaoatoaaaagatgtogttataggaattgccgcgagt 
ggcaaaacgccaeatgttataggcggtttaacatttgctaacacaatcggtgctacaaca 
gtatctatttcatgcaatgaacatgoagttataagtgaaattgcgcagtatccagtagaa 
gttaaagttggtccagaagtattaactggttcaacacgtttaaagtctggtacagcacaa 
aagttaattttaaatatgatttcaaccatcacaatggttggtgtxiggaaaagtttacgat 
aacctcatgattgatgttaaagcaaccaatcaaaaactgatcgaocgttoagtgcgtatt 

catgatgtgaaagttgcgacagttatgggtatgtgtggcatttctaaggaagaagcaaca 
agacggttattaaacaatggtgacattgttaaacgeacaatcaaagatagacaacct 


53. 


ttgcaatacataattogttatattatgatgactttacaaatacatacagggggtattaat 

ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 

ttaggtacattacttatatctggtggcgtaacacctgctgcaaatgctgcgcaacacgat 

gaagctoaacaaaatgctttttatcaagtcttaaatatgcctaacttaaatgctgatcaa 

cgcaatggttttatccaaagccttaaagatgatcoaagcoaaagtgctaacgttttaggt 

gaagctoaaaaacttaatgaotctcaagctccaaaagctgatgcgcaacaaaataacttc 

aacaaagatcaaoaaagegcottctatgaaatcttgaacatgcctaacttaaacgaagcg 

caacgtaacggcttcattcaaagtcttaaagacgacccaagccaaagcactaacgtttta 

ggtgs«igots»aaaattaaacgaatctcaagcaccgaaagctgataacaatttcaacaaa 

gaacaacaaaatgctttctatgaaatcttgaatatgcotaacttaaacgaagaacaaogc 

aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaaoctattgtoagaa 

gctaaaaagttaaatgaatctcaagcaccgaaagoggataacaaattcaacaaagaacaa ; 

caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaaoaacgcaatggt 

ttcatccaaagcctaaaagatgacccaagccaaagcgctaaccttttagcagaagctaaa 

aagctaaatgatgctcaagcaccaaaagctgacaacaaattcaacaaagsacaacaaaat 

gctttctatgaaattttacatttacctaacttaactgaagaacaaogtaacggcttoatc 

aacgatgctcaagcaccaaaagaggaagacaataacaagcctggcaaagaagacaataac 
aagcctggcaaagaagacaacaacaagcctggtaaagaagacaacaaoaagcctggcaaa 
gaagacggcaacaagcctggtaaagaagacaacaaaaaacctggtaaagaagatggcaac 
aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 
gaagatggcaaoaaacctggtaaagaagatggtaacggagtacatgtcgttaaacctggt 
gatacagtaaatgacattgcaaaagcaaacggcactactgctgacaaaattgctgcagat 
aacaaattagctgataaaaacatgatcaaacctggtcaagaacttgttgttgataagaag 
caaccagcaaaccatgcagatgctaacaaagctcaagcattaccagaaactggtgaagaa 
aatccattcatcggtacaactgtatttggtggattatcattagcottaggtgcagcgtta 
ttagctggacgtcgtcgcgaacta 
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54. 


ttggataaaaagtctgagaagcggggcattaaaatgaoggtacaaagtgcatatatacat 
attocattttgtgtaagaatatgtacatattgtgatttcaataaatattttatacagaat 
caaoctgtagatgagtacttagatgcactaatcacagaaatgtctacagcaaaatatagg 
atcttaaagaccatgtatgcaggtggcggcacaccaacggccctttctattaatcagttg 
gaaagattacttaaagcaatacgtgatacgtttacaatcacaggcgagtatacattcgaa 
gcaaatcctgatgagttaactaaagagaaagtccaactattagagaaatatggagtaaaa 
aggatttcaatgggcgttcaaacattcaagccggagttattgtctgttttaggtagaacg 
caoaatactgaagatatttacacttcggtgttaaatgotaaaaacgcaggtattaaatca 
atcagtttagabttaatgtatcatttaccgaaaoagacgattgaagattttgaacaaagt 
ttagatctagctttagatatggatattcaaoatatttcgagttacggcttaatacttgaa 
cctaaaaoccaattttataatatgtatagaaaaggcttgctcaaacttcctaatgaggat 
ttaggtgctgacatgtatcagttgctgatgtctaagatagaacaatctcctttccatcaa 
tacgaaatatctaattttgcattagatggccatgaatcagaacataacaaggtttactgg 
tttaatgaggaatattatggatttggagcaggtgcaagtggttatgtagatggtgtgcgt 
tatacgaatatcaatccagtgaatcattatatoaaagctataaataaagaaagtaaagca 
atttbagtatcaaataaaccttctttgactgagagaatggaagaagaaatgtttcttggg 
ttgcgtttaaatgaaggtgtgagtagtagtaggttcaaaaagaagtttgaccaatctatt 
gaaagtgtctttggtcaaacaataaataatttaaaagagaaggaattaattgtagaaaag 
aacgatgtgattgcacttacaaatagagggaaagtcataggtaatgaggtttttgaagct 




55. 


MKSIElMPGDSVDHFPLVHKATQGVTAQGKDYMTLHLQDKSGEIEaKFOTATra^ 

KPEEIVHVKGDIINYRGtnCQlffiCOTQIRrATOEDQLKTEQFVDGaPLSPAEIQEEISHVLL 

DIENMn:.QRITEHLIJCKYQERFYTYP2VASSHHHOTASGI.SYHVI.am.RIJ^SICI)IYPLL 

NKSLr.YSaiILHDIGKVRELSGPVATSYTVEGIIIiLGHISIASDEWEASRELNIEGEEIM 

LLRHMILSHHGKLEYGSPKLPYLKEa^ILCYIimDaRMNMFEKAYKKTDKGQFTDKIPG 

LENRRFYMPESLD 


56. 


MNKHHPKLRSFYSIKICSTLGVASVIVSTLFLITSQHQAQIUffilTOJTSDKISENQJ^ 

TQPPKDTNQTQPATQPANTAKNYPAADESLKDAIKDPAIiENKEHDIGPREQVNFQLLDKN 

NETQYYHFFSIKDPADVYYTKKKAEVELDIIilTASTWKKFEVYE^D!IQKLPVRLVSYSPVPE 

DHAYIRFPVSDGTQELKIVSSTQIDDGEETNYDYTKLVFAKPIYNDPSLVKSDTNDAWT 

NDQSSSVASNQTNTOTSNQNTSTINNANNQPQATraiMSQPAQPKSSTtiaDQASSQPAHET 






NSNGOTNDKTNESSNQSDVNQQYPPADESLQDAIKNPAIIDKEHTADNWRPIDFQMKNDK 

GERQFYHYASTVEPATVIFTKTGPIIBLGLKTASTWKKFEVYEGDKKLPVELVSYDSDKD 

YAYIRFPVSNGTREVKIVSSIEYGENIHBDYDYTLMVFAQPITNNPDDYVDEETYISILQKL 

lAPYHKAKTLERQVVELEKLQEKLPEKYKAEYKKKLDQTRVELADQVKSAVTEFENVTPT 

NDQLTDLQEAHFWFESEENSESVMDGFVEHPFYTATLNGQKYVVMKrKDDSYWKDIiIVE 

GKRVTWSKDPKmSRTLIFPYIPDKAVYNAIVKVVVANIGyEGQYHVRIIlIQDlHTKDD 

DTSQNNTSEPLWQTGQEGK7ADTDVAENSSTATNPKDASDKM)VIEPESDVVKDADNNI 

DKDVQHDVDHLSDMSDSnSIHFDKYDI.KElsmTQIAKDTDBNVI)KDADNSVGMSSNVE^ 

NKNKDKVIQLMJIADKraraTGKAAKLDVVKQimTOCKVTDKKTTBHLPSDlH^ 

KTKEBeAGTPSKENKLSQSKMLPKTGETTSSQSWWGIiYALLGMLAI.PIPKFRKESK 


57. 


Msdfnhtdhsttnlisqtpryrrpkfpwfktvivaliagiigallvlgigkvlnstilnkd 
Gstvqttnnkggngldgqskkfgtvhemiksvsptivgvinmqkassvdailkgksskps 
Eagvgsgviyqinimsayivtimhvtdgarieirvqlhnkkqvkaklvgkdavtdiavlki 
EntkgikaiqEansskvqtgdsvfaitignplglqfansvtsgiisasertidaettggntk 
Vsvlqtdaainpgnsggalvdingnlvginsmkiaatqvegigfaipsnevkvtieqlvk 
Hgkidipsigiglinlkdipeeereqlhtdredgiyvakadsdidlkkgdiiteidgkki 
Kddvdlrsylyeakkpgesvtvtvirdgktkevkvklkqqkeqpkrqsrserqspgqgdr 
dffr 


58. 


VNQQQEKTTTTPTTINPIiTGEKVGEGEPTTEVTKEPVDEITQFGGEEVPQGHKDEFDPNL 
PIDGTEEVPGKPGIKNPETGEWTPPVDDVTKHGPKAGBPEVTKEEIPFEKKREFNPDIiK 
PGEEKVTQEGQTGEKTTTTPTTINPLTGEKVGEGEPTTBVTOEPVDEITQFGGEEVPQGH 
KDEFDPtn^PIDGTEEVPGKPGIKNPBTGEVVTPPVDDVTKHSPKAGEPK/TKEEIPYETK 
RVLDPTMEPGSPDKVAQKOENGEKimWPTTIHPiyPQEKVQEaEPTTEVTKEPIDBrVNy 
APEIIPHGTREEIDPmPEaEmKViromBK^BTami^ 

dsdsdsdsd^sdrdsdadsdot^^^sd^otS^sdsd 




DADSDSDSDSDSDADSDSDADSDSDADSDSDADSDSDSDSDSDSDSDSDADSDSnftDSDS 
DADRDHSroKTDKPNKKELPDTGITOAQroGTLFGSLFAALGGM'LVGaaaaraKIM 


59. 


MKSLKTVIGMISraKEHIKSVlrALLVIMS\AnjTYMVVmFSPDIAl^^ 

PM-AKMDTTITPFQIIHSKiraHPEGTXAWSNVNKLTKPLKHKEUECSVBHVEB^^ 

DmSDFIBFDFaTOI.PI.STYLGQ\raMMAKVH!lHPNFNRLVIDHDADimVL 

DYVKLTTTTKiroHFIiZ>aiiAAVKKra©PYTOIIIKiaxriDHTIH^ 

lWISVEK^INAIIlFImSTIVRSSKSCSVTTY3!JImGVAlmro 

EETIPGTFDFINGHGGFIiqEDFRIJSmraQSGKLTYiQRFiaiGYPTFlS^ - 

KGVFDYHRSIiLRTDWMTSEDtnCSLPKLESVRSSLaiTOSDINFEKTOnMGYEM^^ 

HHHIEVQINSELVPBWYVEYDGEWYVnSIDGRLE 



wo 02/059148 



- 25 - 



PCT/EP02/00546 



TADSTS\raKNSSSVOTSNSDTOSSEKSEKVTSTTNSTSN<MEKLTSTSESTSaCNOT^^ 
DTKSVASTSSTEQPIin'SraQSTASlMSQSTOPSSVNimTSTTSTST^WiaTFOTff^ 
2MSTFASAATTTaVT2«ITVNKDNLKQYMrTSGNAT 



GFKLm^srrSKPNSAAKAmDPSNVAGGQAFGAFVTTDSYGVATT^ 
VQPTNlOTFQDFDIlMGDTKVMTVKYAGQTWTONISDWIAKSGOTWSr.^ 
MQVQFGTPEYTESAWQVHYVDVTTGKDIIPPKTySGamJQVVTIDiraQS^ 
TOTOSSY&STYITOTNKTVKMTNAGQSVTrWTDVn^ 

DNGTGWTOTVTGLPSGLSYDSATKSIIGTPTKIGQSTVTWSTDQaiJlKSTT^^ 
DTTAPTVTPIGDQSSEVySPISPIKIATQDNaQ^aTC^^W^ 
TNIGTSTISIVSTDASGNKTTTTFKXOTTBlISMSDSVSTSOSTQQSQSVSTSKmSQ 
---SGSIWSTSASTSKSTSVSLSDSVSaSKSLSTSESHOTSSSTSTSLWSQSV^^^ 




61. 


MPKHKir.IYI-LSTTL\n^PTLVSPTAYADTPQKDTTAKTTSHDSKKSlSDDKTSKiyiTSKDI 

DKM3KNOTSNQDNiroKKFKTIDDSTSDSiraiIDPISiaSI.PQTNra 

TLIONLFNIJJSDISDyEQPRNGEaCSTiroSNKNSDNSIKinWDTQSSKQDKfiDN^ 

HTKPSTSNKQPNSPKPTQPNQSNSQPASDDKANQKSSSKmQSMSDSALDSILDQYSEDA 

KKTOKDYASQSKKDKNEKSOTKNPQLPTQDELKHKSKPAQSFimDVNQKDT^^ 

f'SISNHDDSGQFSWVDSKDTRQFVKSIAKDJmiGQDHDIYASVM^ 

AKSPNHNLFGIKGAFEGNSVPEOTLBADaSQLYSIN&GPiKyPSaSKESMm 

DGmTIYKPTmSEADSYKDATSHLSKTYATDPiraVKKUrailKHYQLTQPI^^ 

KYERSIKDYDDSSDEFKPFREVSimFYPHGQCTWXVSIilRMKOFGTSISOTI^^ 

RAQYRDYQVSHTPKRHAAWFEAGQFGaDOTTOH\aFVEK(mSIX3SIVlSBaNVKGIiQII 

SHRTIN&AAAEELSYITGK , 


62. 


MRKFSRYAFTSM&ALTLLSTLSPAALAIDSKMKPAMSDIKFJSVTQKSDAVKALKELPKSE 

NVKNIYQDYAVTD\mTDKKGFTHYTLQPSVDGVHAPDKEVKVHfiDKSGK\A7LINGDTDAK 

KOTlPTHKVTLSKDDAADiCAFKAVKIDKNKAKSnJKDKVIKENKVEIDGDSl^^ 

VTPEISHWKVKIDAQTGEILEraiNLVKEAAETGKGKQVLQDTKDIlSIINSIDGGFSLEDLT 

HQGKLSAFSFlTOQTGQATLlTNEDENFVKDEQRAGVDANyYAKQTYDYYKDTFGRESYDlSI 

QGSPlVSLTHVIWGGQDNKSnmraGDKMIYGDGDGRTFTSLSGAiroWAHELTHGVTQ 

ETANLEYKDQSGALNESFSDVFGYFVDDEDFLMGEDVYTPGKEGDALRSMSKPEQFGQPA 

HMKDYVFTEKDNGGVHTWSGIPNKAAYWIQAIGKSKSEQIYYRALTEYLTSHSHFKDCK 

DALYQAAKDLYDEQTAEOVYEAIWNEVGVE ■ 


63. 


MKBKIDYLSNKQNKYSIRRFTVGTTSVIVGATILFGIGNHQAQASEQSNDTTQSSKNtlAS 

ADSEKMMIETPQIOTTAlsroTSDISAim^SAIWDSTTKPMSTQTSNTTTTEPASTHETPQ 

ETAIKNQATAAKMQDQTVPQEANSQVnNKTTtniMSlATKSELKNSQTLDLPQSSPQTIS 

NAQGTSKPSVRTRAVRSLAVAEPVVNAfinAKGTNVNDKVTASNFKLEKTTFDPNQSGOT 

MAANFTVTDKVKSGDYFTAKLPDSLTGNGDTOYSNSimMPIADIKSraGDVVAKATXDI 

LTKTYTFVFTDYVNNKEraNGQFSLPIlFTDRAKAPKSGTYDaHIMIADEMF^ItKIT 

SPIAGIDKPNGAHISSQIIGVOTASGQOTYKQTVFVtJPKQRVLfflTOVyiKGYlODKIEEa 

SGKVSATDTKLRIFEVISnWSKLSDSYYADPirosraiKEVTDQFKNRIYYEHPllVaSIKFGD 

ITKTYVVLVEGHYDNTGKI&KTQVIQENVDPVraKDYSIFGtmNENVVRYGGGSADGim 

vnpkdptpgppvdpepspdpepeptpdpepspdpepepspdpdpdsdsdsdsesdsdsgs 
dsdsesdsdsdsdsdsdsdsdsesdsdsesdsdsdsdsdsdsdsdsdsdsdsdsdsdsds 
'dsdsesdsdsesdsesdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsds 
dsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsds 
dsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsdsds 

RVTPPmffiQKAPSNPKQEViraSNKVSKQHKTDALPETGDKSENTN&TLFGM-a'IALLGSLL 

liFKKRKQDHKEKA 


64. 


MKKTIMAS SLAVALGVTGYAAGTGHQAHAAEVNVI) Q AHLVDLAHNHQDQLNAAPIKDGAY 
DIHFVKDGFQYNFTSNGTTWSWSYEMNGQTAGFSNVAGADYTTSYNQGSNVQSVSYWAQ 
SSNSNVEAVSAPTYHHYSTSTTSSSVRLSNGNTAGATGSSAAQIMAQRTGVSASTWAAII 
ARESNGQVNAYNPSGASGLFQTMPGWGPTNTVDQQmA.!WKAYKAQGLGAWGP 


65. 


MGGYLIMKKIVTATIATAGIATIAFAGHDAQAAEQNNNGVNSHDAQSYSYTYTIDAQGKY 
HyTm(asiWOTSQI.TQNNTyYYimNTYSYl!raASYNiq^^ 

GGSGASYSTTSHCmWTTTA2VPSSISR31WISNGVaSGSNLYTSGQCTYYVFDRV<Mra^ 
WGNASIMANAAASSeYTVmPPKVGAIMQTTQGYYGMVAYVEGOTSNaSVRVSEim^^ 

AGWTSRTISANQAGSYMFIH — 
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66. 


TOMKLOTRIQiCi;GYDASIKDtmDQTSRKAEALQHKI.I^^ 

YEMVRWLNGSTTQPHLYFETSAVLITLILFGKYLEARAKSQTTMiVIXSELIiSLQM^^Hj 
KDGSlPtNBVHVGOTI.IVKPaEKIPVDGK:riK^^^ 

liTFIWITLVTPGTFEPALVASISVLWACPCALGLATPTSIMVGTGRAAENGIMK^ 

EFVERTHQIDTrVLDKTGTITNGRP\AWDYHGDNQTI.QLIATAEKDSEHPIAEAIW 

EKOLILTETTTPKAVPGHGIBATIDHHHILVGNRKLMADNDISLPKHISDDLTHYEimGK 

TAMLIAVNYSLTGIIAVADTVKDHAKDAIKQLHDMGIEVAMLTGDNKMTAQAIAKQVGip 

WIADILPEEKAAQIAKI^QQGKKVAMVGDGVNDAPALVKADIGIAIGTGTEVAIEAADI 

TILGGDLMLIPKAIYASKATIRNIRQNLFWAFGYNIAGIPIAALGLLAPWVAGAflMALSS 

VSWTHALRLKKMRLEPRRKDA 


67. 


MFDSIRETIDYAVENNMSFSDIMVKEEMELSGKSRDEVRAQMKQNLDVMEDAVIKGTTGD 
GVESTOGYTGHDAAKLRDYWETHHALSGYEMIDAVKGAIATNEVNAAMGIICATPTAGSS 
GTIPGALFKLEKTHDLTEEQMIDFI.FTSALFGRWAimASVAGATGGCQAEVGSASAMAA 
AAAVAIFGGSPEASGHAMALAISMLLGLVCDPVAGLVE I PCVMRNAIGSGNAil SADIAL 
AGIESRIPVDEVIEAMDKVGBMLPASIJRETGLGGIAGTPTGEAIKRKrFGTAEDMVKNN 


68. 


MKim^RYGIRKHKIXSAaSVFLGmrWGMGQDKEAAASEQKOTTVEENGNSATDIKTO^ 

OTTATNViraiEETQSYKATVTBQPSmTQVTTBEAPKAVQAPQTAQPANIETVKEEVVKE 

ESKPQVKETTQSQDNSGDQRQVDLTPKKATQNQVAETQVEVAQPRTASESKPRVTRSMV 

AEAKEASNAKTOTGTDVTSKVTVEIGSIEBHNNTNKVEPHAGQRATOKYKLKF^^ 

DYFDFTLSNNVOTHGVSTARKVPEIKNGSVVMATGEVI.EGGKIRYTFTiroiEDKOTOT^ 

IiEINLFIDPKTVQTNGNQTITSTIJSIEEQTSKELDVKYKDGrGiraraOTiNGSIETFNiaiSN 

HFSHVAFIKPCraGKTTSVTVTGTimGSHQNGNQPKVRIFEYlMJiroDIftKSVnUlTT^ 

SKFKEVTSmSGNMLQNKGSyStNIENLDKTYWHVDGEYUiraTOBTOFRTQl^ 

LYKYYYDRGYTr.Timi(IGi:.VLyS]3KMJ®JGKNGPIIQNNKFEYKBDTIKETLTC^ 

TTVEEEYDSSTLDIDYHTAlDGGGGYVDGYIETIEETDSSAIDIDYHTAVDSEAGHVGOy 

TESSEESKPIDFEESTHENSKHHfiDVVEYEEDinSIPGGGQVTTESNLVEFDEESTKQIVTG 

AVSDHTTVEDTKEYTTESNLIEI.VDELPEEHGQAQGPVEEITENNHHISHSQLGTENGHG 

NYDVIEEIEENSHVDIKSBLGYEGGQNSGNQSPEEDTEEDKPKYEQGGNIVDIDFDSVPQ 

IHGQNKGNQSFEEDTEKDKPKYEHGajIIDIDPDSVPHIHGFNKHTEIIEEDTNKDKPSY 

QFGGHNSVDPEEDTLPKVSGQNEGQQTIEBDTTPPIVPPTPPTPEVPSEPETPTPPTPEV 

PSEPETPTPPTPBVPSEPBTPTPPTPEVPAEPGKPVPPAKEEPKKPSKPVEQGKWTPVI 

EIIffiKVKAVAPTKKPQSKKSELPETGGBESTMKGMIiFGGLFSII)GIALIJlRinCKNHK& 


69. 


LHIJ5ENIIVKSNrjRYGIEKHKLQAASWIK3TMIWGMGQEKEAAASEQNira'TVEESGSS& 

TESKASETQTTTNNVNTIDETQSYSATSTEQPSQSTQVTTEEAPKTVQAPKVETSRVDLP 

SEKVADKETTGTQVDIAQPSNVSEIKPRMKRSTIOTAVAEKEWEETKaTGTDVTIJKVEV 

EEGSEIVGHKQDTOTVNPHNAERVTLKYKWKFGEQIKAGDYFDFTIiSDNVETHGISTLEK 

VPEIKSTDGQVMATGEIIGERKVRYTFKEYVQEKKDI.TAELSLNLF1DPTTVTQKGNQHV 

EVKLaETWSKIFNIQYLGGVRDNWGVTAlJGRIDTIJKVDGKFSHPAYMKPI]NQSI.SSVT 

VTGQVTKGNKPGVNNPTVKVYKHIGSDDIAESVYAKIJJDVSKFEDOTDNMSLDEDTMGGy 

SLNFimjDQSKNYVIKYBGYYDSNASlJLEFQTHLFGyYimYTSIiniTWKI!^^ 

GDGKDKLKEPIIEHSTPIELEFKSEPPVEKHELTGTIEBSNriSKPIDFEYHTAVBaaEGH 

AEGTIETEEDSIHOTFEESTHEKSKHHADVVEYEEDTNPGGGQVTTESNLVBEDEDSTKG 

lOTGAVSDHTTIEDTKEYTTESOTiIELVDBLPEEHGQAQGPIEBITENNHHISHSGaWafE 


NGHGNYGVlBKIBENSHVDIKSELGYEGGQKSSSIQSFEEDTEEDKPKYEQGcailVDIDED 
SVPQIH<M^raGIiK^SFBEDTEKDKPKYEQGGNIIDIDFD£WPHIHGFliIKHTEIIEEIMmD 
KPNYQFG<aHNSVDPBEDTI.PQVSGHBlEGQQTIEEDTTPPIVPPTPPTPEVPSEPETPTPP 
TPBVPSEPETPTPPTPEVPTEPGKPIPPAKEEPKKPSKPVEQGKWTPVIEINBIOTKaVV 
PTKKAQSKKSELPETGGEESTWGiMLFGGLFSILQIAIiRRNKKIJHKA 


70. 


MQMRDKKGPVHKRVDFLSimJSIKYSIRKFWGTASILIGSIJm^STQQBAEaaEtro 

TTIJOJWQSKBViaEBVraiKIOTAPQGVEAKSEVTSlJKDTIEHEPSVKAEDISK^^ 

VADVAEVQPKSSVTHNAETPKVEKARSVDE6SFDITRDSKHWESTPITIQGKBHFEGYG 

SVDIQKKPTDLGVSEOTRPWQISIESNQLiaAWLKHKIDFSKDFIWKVRVAN^ 

ADGWGPLPSKQNAEEYLTNQGILGDKGLVNSGGFKIDTGYIYTSSMDKTEKQAGQGYEGY 

GAFVKiroSSGMSOWGEHIDKSraraWliHYADNSraroSDGiaraGGEUJDraLTYW 

lU^YAGKTMTSITDLGLSBMQ&YNFLITSSQKirei^GIiraNGWBlRTO 

APKTITELEKIOTlElPFiaaiaCFMPDiaPGTEKVTREGQKGEFm^ 

K^PKEEITKDPINELTEYGPETiaPGHRDBFDPKLPTQEKEEVPGKPGIKNPETGDVVR 

PPVDSVTKTOPVKSDSIVBKEElPFXKBRKFNmAPGTEKVTREGCJK^ 

PI/TOEIISKGESKEEITKDPIHEI/rByGPETITPGHRDEFDPiajPTGEKEBVPGKPGlKN 

PETGDVVRPPTOSVTKYGPVK<roSIVEKEEIPFBCKERKENPDIAPGTEKVTEEGQKGEKT 

ITTPTOiKlIPLTGEIISRGESKEEITKDPIMELTEYGPETITPGHRDEFDPKLPTGEKEBV 

PGKPQlKNPETGDVVRPPVDSVTKYePVKGDSrSTEKEEIPFEKERKFNPDIAPGTEKVT 

EGQKflEKTITTPTIiKIIPLTQEIISKGESKEEITKDPVNELTEFGGEKIPQGHKDIPDMIL 

PTOCffBKVPGBCPQIKNPDTtaWIEEPVDDVIiaiGPKTGTPETKTVEIPFETKB^ 

PGEBRVKQEGQPGSKTICTPITVNPLTGEKVGEGQPTEEITKQFWDKIVEFGGBKPKDPK 


GPENPEKPSRPTHPSGP\»IPISIOTGLSKDRaKPNGP\raan)KBroKVKKSKIAKESVANQ 
KRAELPKTGLESTQKGLIFSSIIGIAGIMUiaBBKKN 


71. 


MKmyiSKLLVGAATITIATMISHeEftKASEmQQTSTKHQTTQra^^ 

LKGITEEQRNQYIKTLREHPERAQEVFSSSLKDSKMPDRRVAQQKHUFYNVLKNDNLTEQE 

KMSnriAQIKEtTODRSQQVWVESVQSSKAKBRQNIBtlADK&IKDFQDIffiAPro^ 

SKU>KIlIia3iamFVEKVSIEEC&IVRHDERVKSaimiSK]amDSIBI^^ 

PMIWKEHI<3KQLDALVAQKDAEKK7APKVEAPQIQSPQIEKIKVESPK^^ 

VPQSKLLGyyQSLKDSFNYGYKYIiTDTYKSYKEKYDTAKYYYljroYYKXKGMDQTvLTVL 




ASSiK]m>si]];j:,SFHK. 

MAVFSKEKKIMMIWIETFK2^FV1DKDESGKVTPTFKQLSPTDLPKGDVLIKVOT 

KDALATQpHiaVVKSYEMIPGIDIiAQTIVESEAPGFEKGEQVIVTSYDLGVSHYGGF SEY 

ARVKSEWlIKLPDTLm^EESmYOTAGYTAGLAlERIiEKVGMNIEDGPVLVRGASGGVGT 

LAVLMliNELGYKVIASTGKQIJVSDQl^ELGAKEVIDRLPVEDDHKKPIASSTWQAC^ 

GQEGINyVTKRMJHSGSIAVI(MTAGHTYT!KSVFPHILRGVNILGIDSVFTAMKI.RQRVW 

RRI>AKDIMPENIJHtEIKQVITFDEr.PEQIiNKVIBCHEHKGRIVIDFGVDK 


73. 


MKKLVTATTLTAGIGTALVGQ&YHADAllEimTJYNimramiOT 

Grn:.YTAGQCTWYVyDKVGGEIGSTWGBiaNNWAAAAQGAGFTVBHTPSKGAILQSSEGPFG 
HVAYVESVNSDGSVTISEMNYSGGPFSVSSRTISASEAGNYNYIHI 
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74. 


MNYGrGPGWTSRTISASOAAGYNFIH _ 


75. 


MSMTYRIKKMQKLSTITIJJWGVITUSGGBFRSVDKHQIAVADTWQTPDYEKrOT^ 

R1IIEK1AEBMRMPKTTU3TDENKKK\OT)M:EWLHKNAYGKEPDKKVKELSB^^ 

TNUJVTOYEIGTPKSLTNTLILIJroQFSNEEKKKFTAPIKTFAPDSDKILSSVGKiiMJ^ 

GGNLTOISKVKIiLECIIEEDKDMMKKSIDSFNKOTTXVQDSATGKEKNGFYK^ 

DVPYTGaYGWLLK6ISQMMPMlKETPFNDKTQNDTTLKSWIDDGFMPI.iyKGEMMDLSR 

GRAISREmTSHSASATVMKSLLRLSDAMDDSTKAKYKKIVKSSVESDSSXKQHDY^ 

SDIDKMKSIMDNSISKNGLTQQLKIYiroiroRVTYHNKDLDFAFGLSMTS^ARY^^ 

GEmKGWHTGAGMSYLYNSDVKHyHDNFVnWADMKiUjSGTOTLDlSffilLKiyroDKKSSKTF 

VGGTKVDDQH&SIGMDFENQDKTLTAKKSYFirMDKlVFLGTGIKSTDSSKNPVTTIENR 

KANGYTLYTDDKQTTNSDNQEMilSVFLESTDTiaaJIGYHFLNKPKITViraiSHTGK^ 

NKSQKDTQKTDEYYEVTQKHSmmiKTOy^^^LS^OTK^ 

SKISMTGySITNKNTSTSNESGVHFELTK — 


76. 


MtroiKQFLYrALVraiVIAGLGSFIfllPQYPSMTIPRIVAIMIISAMLTFK^^ 

FSM.IiIHVI.PI.CgrFVA3H 


77. 


VSRBMSYHWFKKm.LSTSILILSSSSL6IATimreAKDlMGEKPTTNLiraNITSPSVNS 

EMNITOETGTPHESNQTQKEGTGSNSRDAKPDSimmPDSiraQNPSTDSKPDPm^ 

PKPDPDHPKPKPDPKPDPDKPKPNPDPKPDPDNPKPNPDPKPDPDKPKPNPDPKPDPDKP 

KPNPNPKPDPNKPNPHPSPDPDQPGDSNHSGGSKNGCTWNPKASDGSNQGQWQPNGKQGN 

SONPTGJSTOFVSQIU'IJUjflHGAYKYHPYIMQIim.GKDYGEVTDEDIYNIIRKQHFSGNA 

YmGLOQQSNYFRFQYFISIPI<KSERYraMI.DEQVIALITGEIGSMPDLKKPEDKPDSKQRS 

FEPHEimDPTVVKKGECfflKKSASTAySKSWIjaVCSMMWVFSIMLFI.FV^^ 


78. 


MKMJCRVLIASSLSCaiLLLSa&TTQANSAHKDSQDQNKKEHVDKSQQro 
STaPDDIGKN6KITI«TETVYDKKTOII-QI!ILQFDFIDDPraJKlOT.LVKKQGSIHSNLKF 

■^raXAT^^Spf^S^WSGFNPEFLTYLSNEKSNBKTQFEVTy™^ 
KNRPQIHY&PPILBKina3G(miVTYBVTmNKTVK^ 


79. 


MYTRTATTSDSOmiTQSIKJFNFOTEPNYDKETVFIKAKGTIGSGIMLDPNGYVraS 
WPGSySVSlCMVDDNmraSVTDPAPKNQDESREVKYTY^^ 

SNYSETIOTQQPSSRTIMQSTSHKGVGIfflmaHLIIMGHDHTRQLTffiJSDmTKS^ 

SLTRNGNLVnUOaSFTBKDKHPVTOSEISHSlPEFrAOTe 

IDViffi)EHGFWGYWSGBNHTOKKEEKI.SALmnOTKTHlilV^^ 


80. 


VVKFMfrnWGKPYRKNSaiDQQKKTAAPSiraBYGGiraMSLBKDIEHSIOTFYLKSDIAVIH 

KKPTPVQIVMVHYPKRSKAVnJBAYFRTPSTTDraGVYQGYYIDFEAKETKIi^ 

IHDHQVEHMKNAYQQKGIVFIJaRFCTrBEVYLI.PySKFEVFWKRnCDMIKXSITVDEIR 

KMGrHIPYQYQPRI.DYLKAVDKLILDBSEDRV , _ 




VtmKAAIiHGDVKLQmDKDHAKQWSQIJfflriNiaQKHMEOTLIIffiBTTRTAV^ 

ALDQrOTALQQSIADKDATRASSAYVNABPNKKQSYDBAVQNAESIJJ^MDPTI^ 

SSATQAVISSKNAIJDGVERIAQDKQTAGlKIJ!lHIJ3ai:.TPAQQQaiBKK2IimTT^^ 

KLTEAQAIMQAMEaLRNSIQDQQQTEafiSKFINEDKPQKDAYQAAVQmKrai.lNQ^ 

LI»aMJVEQimiAVlilQaKDNI.HGDQKI^ 

RGEVAQKIAEAKAIIJaKHQaiiMSIOTQQQTESGSKFIHEDKPQKDAYQAAVQNfl^ 

QT0NPTLDKSQ\fflQLTQAVTTAKDNLHGDQKIjaa3QQQAWTVI^ 

INAAPrRTBVaQHVQTAaELDHSMETLKNKVDQWrDKAQPlWTEaSTDKKE 

AESITDPTNGSNAMKDAVDQVLTKLQEKENELNGNERVAEAKTQAKQTIDQLTHLNADQI 

ATAKQNIDQATKLQPIAELVDQATQtNQSMDQLQQAWEHANVEQTVDYTQADSDKQNAY 

KQAIADAEmriiKQNAmQQVDQALQinmAKQAIJ^GDERVAIJUCTNGKHDIDQIJSALISNA 

QQDGFKGRIDQSiroliNQIQQIVDEAKALNRA>IDQLSQEITDNEGRTKGSTNYVNADTQVK 

QVYDETVDKAKQALDKSTGQNMAKQVIKLEIDAVTAAJtKAmGEEW 

LTHIMJAQRQIAIQQINNAETLNKASRAINRATKIJDN^ 

NADDlsn^KflimiNAIANAaHEIJ}KVQGNaiAKAEAEQLKQNIIDAQNALNC5DQNI.ANAKDK 

ANAFVNSOTGLNQQQQDLAHKAimiADWSDVTDIVNNQIDIJroAmaTljKHLVDNEIPNA 

EQTVNYQNADDNAKTOTDDflKRLANTLLNSDNTNVlSroiNGAIQAVNDAIHNLNGDQRLQD 

AKDKAIQSIWQALAim.KEIEASNATDQDKLIAK3SKAEEIJUSSIItW3mATSNQAVSQV 

QTAGrmiEQVHAlTOIPKAKIDAIOTVDKQVQALIDEIISRJSffNLTDKEKQALKDRIKQII, 

QQGHNGIlB!AismKEEIEQAKAQIAQALQDIKDL\«AKEDAKQDVDKQVQaLIDEIDQNPN 

LTDKEKQALKDRINQlLQQGHXDIXNAtrrKEAIBQAKERIAQALQDIKDLVKRKEDA^ 

IDKRVQALIDEIDQEJPl!ttjTDKEKQaLKDRINQILQQGH]milSIim.TKEEIBQAKaQIJ«^ 

LQDIKDLVK2VKEDAKNAIKALANAKRI>QINS15IPDLTPEQKaKAIiKEIDE&EKRAIjQNVBN 

AQTIDQiaTOGLNLGLDDIRIOTHVWEVDEQPAVMEIPEATPEQILVNGEI.lVHRDDIITEQ 

DIIJfflIlSn:iIDQLSAEVIDTPSTATISDSLTAKVEVmiLIX3SKVIVNVPWCWEKEr.SVVK 

QQAIESIENAAQQKINEINNSVTLTIiEQKEAAIABVimiKMAIDHVNKftPDVHSVEEIQ 

QQEQAHIEQFKPEQFTIEQAKSNAIKSIEDAIQHMIDEIKARTDLTDKEKQBAIAKIiNQL 

KEQAIQAIQRAQSIDBISEQIiEQFiUVQMKAAISIPTAKELAKRKQEAISRIKDFSNEKIlSISI- 

RNSEIGTADEKQAAMNQIlffilVIETIRDIlMAHTLQQVEAiaaaNGiaRISAVQIVTSDRA 

KQSSSTGNESNSHLTIGYGTANHPFNSSTIGHKKKLDEDDDIDPLHMRHPSNNFGNVIKN 

AIGWGISGLLASFWFPIAKRREKEDEEEBLBIRDNNKDSIKETLDDTKHLPLLFAKRRR 

KEDEEDVTVEEKDSUJNGESLDKVKHTPFFLPKRHRKEDEEDVEVTOffiNTDEKOT. 

SPLLFAKRRKDKEEDVETTTSIESKDEDVPLIiAKKKWQKIMQSKDKKSASKOT 

KKKKKKAKKWKK 



wo 02/059148 PCT/EP02/00546 

- 28 - 



82. 


MNQEVKNKIFSILKITFATALFIFVAITLYRELSGINFKDTLVEFSKII^SLVL^ 

HDKKKLVHFISLILISMLTGLSLLSLLIWHWDASLILDKITWVRl'JVLVWSFPLm^ 

lYSMVRPPDKI^VGLYCTLVSCVEWIJAAVVBYFCGVIVDAOTSMS^ 

GBVSFlPQGFQAFDLWLLGFKTLGVPEEKVLLMIjLLYRFAyYFVPVIIALILSSFEFGT 

imEGSK^IPAKDVTSFLMSYQKDIIAKIPSLSl^ILVFFTSMIFFVmLTrV^ 

LYDGNHLTYYILLAIHTSACLLLLLNWGI YKQSRRAI IFMI SILLITVA^FTYASYI 

LI™ISIlFVI,I.IVAFRRARRLKRPVK^ffiNIVA^ILLFSr.FI^ 

IEtfflTSVLRYYFVn,TILIIAIIlGMIAWLFDYQFSKVRISSKIEDCEEIlNQYGGMra,SH • 

I,IYSGDKQFFTOE^IKTAFIJaYRYKASSLWLGDPLGDENAFDEI.I,BAPYNY^aGTOVI 

FYQVTDQHMPLYHOTGNQFFKLGEEAIIDLTQFSTSGKKRRGFRATIOTPKE^SFBII 

EPPFSTEFINBLQHVSDLWLDNRQEIfflFSVGEFlIEEYLSKAPIG\njRNEENEVIAFCSUl 

PTYFNDAISVDLIRWLPELDLPUmGLYLmiLLWSKEQGYTKFmraaTLSmroQLIff^ 

LRERLAGRVFEHFNGLYRFQGLRRYKSKYNPNWEPRFLVYRKDNStWESLSKVMBVIRHK ... 


83. 


^WALTLVQSAVTAHQVQAAETTQDQTTNKNVr,DSNKVKATTEQfiK^ffiVKNPTQNISGTQV 

YODPAIVQPKTianKTGNAQVSQIWDTAQWGDTRMQSATTtJOTXSPVAKSTSTTAPKTN 

TNVTNAGYSLVDDEDDNSEMQINPEMKSAAKPAALETQYKTAAPKAATTSAPKAKTEAT 

PKVTTFSASAQPRSVAATPKTSLPKYKPQWSSIETOYIRKNHLKaPKIEEDYTSYFPKYA 

YRMGVGRPBGIWHDTfllTORSTINGEI S YMKNNYQNAFVHMVDGDRI lETAPTDYLSWG 

VGAVGNPRFINVEIWTHDYASFARSMNNYADYAATQI-QyYGLKPDSAEYDGNGTUV™^ 

AVSKYLGGTDHADPHGYLRSHNYSYDQLYDLINEKYLIKMGKVAPWGTQSTTTPTTPSKP 

TTPSKPSTGKLTVAANNGVAQIKPTNSGLYTTVYDKTGKATNEVQKTFAVSKTATLGiSJQK 

FYLVQDYNSGNKFGWVKEGlWVYNTAKSPVNVNQSySIKPGTKLYWPWGTSKQVAGSVS 

GSGNQTFKASKQQQIDKSIYLYGSVNGKSGWVSKAYLVDTAKPTPTPTPKPSTPTTHHKIi 

TVSSMGVAQINAKNiraLFTTVYDKTGKPTKEVQKTFAVTKE&SMGIOamiVKDYllSOT 

LIGVOTQGDVIYNNAKSPVNVMQTYTVKPGm.YSVPWGWKQEaQAVSGTGMffI^^ 

OQQIDKSIYLFGTVNGKSGWSKAYIAVPAAPKK&VAQPKPAVKAYOWIOTQTTOIVSKI 

AQVM'NlWGIRASVYEKTAKNGAKYADRTFYVTKERMQtETmJjmSHm ■ 

IaJUWQNl^KEVKTTQKYT\mS^INGLSMVPWGraaTOVILTGImIAQGWEm^^^ 

D\nrLYGTINNRTGW\niAKDLTAPTAVKPTTSARKDYireTYVIKHGlJG!^^ 

SLKAENEQPFAWKEQVINGQTVm^GKLSNQEJJaraKSTDLlVKELI^ 

I QAGLQYKPQVQRVPGKWTGANFNDVKHflMOTKRIiAaDPAI.KY<ff LRMQP^ 

QFLKGKGVLENQGAAFI!KAAQMYGINBm.ISH3UiETGl!^ 

lOTKYHIWFGIAAYDNDPr.REGIKYAKQAQWDTVSKaiVGQ2imGNSyVK^ 

WNPAHPGTHQYATDVDWANINAKIIKGYYDKIGEVGKYFDIPQYK 


84. 


MKGKFLKVSSLFVATLTTATLVSSPAANALSSKSMraKPQQTQSSKUifl'PKJiQKaQIffiiKP 

LEQREHAlWILPMroRHQITDTTNGHYAPVTYIQVEAPTGTPIASGVWaKrariUrai^^ 

TOATHGDPHALKAFPSAINQDIWPNGGFTAEQITKYSDEGDIJOTKFSENBQHKHIGBVV 

KPATMSNNADTQWQNITVTGYPGDKPVATMWESKGKITYLKGEAMQTOIiSTTGGlKG 

VFIffiKNEVIGIHVffiGVPIffiPNGAWItffim/ROTLKQIWEDIHFATimJLITQIILITLTI 

LITLTTQMNOITLTTLTmilQTMAIXIIQTIQMQIiBr 


85. 


MQKKVIiU^IIGTSAISAVAATQMtAATTHTVKPGESVVaiSNKyGISIAiaiKSIJJNLTSN 

LIFPNQVLKVSQSSNSTSNSSRPSTNSGGGSYYTVQAGDSLSLIASKYGTTYQNIMRENG 

UTOFIYPGQKLKVSGTASSSNAASNSSRPSTNSGGGSYVTVQAGDSLSLIASKYGTTYQ 

KIMSLN6ian!IFFIYPGQKLKVTGa!JASTNSGSATTTI!ro6YOTPWSH<M>VTWGQC^^ 

NRRAEIGKGISTYWWNMmmroNAAAADGYTIDmPWQSIAQTOTGYYGHVl^^ 

GSILVSEMNYSAAPGILTYRTVPAYOVNUYRYIH 


86. 


MHNKKTATIKKGMIPOTlimPSIIUCYSVGTASIIA/GTTLIFGLSGHEMAftEHTNQEIiNQ 

SKIffiTTAPSENKTTKKVDSRQITOIOTQTATAIX}PKVTMSDSATVKETSSKIMQSPa^ 

QSTTKTSNVTlOT)KSSTTYSNETDKSOT.TQ2aCDVSTTPKTCTIKPRlMlR^ 

QGmiiViroKVHPSNIDIAIDKQHVNQTTGEIEFW&TSSDVim.KAOTTID^ 

KYGQYFRPGSVRLPSQTQlSniYlJAQGNIIAKGIYDSTTlOTTyTFIOTVDQYm/EfiSFEQ 

VAFTUOUMATTDKTAYKMEOTIOTDTYSEEIIVDYGIJKKaQ^ 

OTreSmmTATVDUiKGQTSSHKQYIIQQW 

YSlTOHGSSTANGDQKKnnaDYVWBI)TinaraKQI»NBKGIKGVY^ 

DBHGKYQFTGLSNQTYSVEFSTPatSYTPTTAMVGTDEIAVDSDGLTTTGVIKDADMMTIjDS 

GFYKTPKYSW3DYVWYDS13KiraKQDSTEK<HKGVKSm<»JEKG^ 

NLDSGKYKVIFEKPAGLTQTGTimiEDnKDaiXMEVDVTITDHimF^ 

DSDSDSDSDSDSDSDSDSDSDSDSMDSDSDSDSDSDOTSDSD^^gDSDSDSDSDroS 






87. 


miMSEEYKQEVLiroVVMLAARILLESGAEQTRVEDTOTRlAKKLGYSBSNSFVTN^ 
QFTLHSESFPRIFRITSRDTraCiIKISQSNKISRQITNigEISLaEftKTQIjEKlYVAKRDSS 
LPFKGFAAMIIAMSFLYLQGGRLIDVLTAILAGSLGyiVTEIi:.nRKIJaQPIPEPIQSLV 
IGIlAVIGHTLIPTGDLATIIIAAVMPIVPGVLITNAIQDLFGGHMIMFTTKSIiEaLVTA 
FGIGAGVGSVLXLV . ■ 


88.- 


VIAIMNVIIDERKENAMTFNK\rt.DSWIVILIITTSIYIJWQLGDIli^^ 

RLLEALLTGMILWAGLIFQTVIMaLaDSFTr.GIASGATPGSGIiar.FimTriiWIPVPS 

ITFSI,ITLIWLVITSVIJSQGyPVRILILSGmi6ai:OTSi:j.YPLII.LKI«RKiaJTlMreL 

FGGFGDAEySWSIIAITFIIALF6IFIIIjaQLKIAQIBELKSQSMiaJVQI.ITYIALCI 

ASMITAIlWAYVGIlGFIGWIPQLIRKW<mQSLGRQIJUiOTVTQGQIMVMaDFIGSHI 

LSPVQI PAS 1 1 1 ALIGI PVLFYMIil SQSKRLH 


89. 


iaKKIAFAITATSGAAJffLTHHDAQASTQHTOQS6ESLWSIAQKSlWSVESIKQl!raQI.DNN 
LWPGQVISVGGSDAQlSTSNTSPQAGSASSHOTQAGESimiASRY(WSVDQLMAAlSNI.R 
GYLIMPNQTLQIPNGGSGGTTPTATTGSNGNASSF]SWQNI.YTAGQCTWyVFDRRAQ&GSP 
ISTYWSDAKYMAGNAAKDGYQVNNTPSVGSIMQSTPGPYGHVAYVERVNQDGSILISBMN 

YTYGPYI?MMYRTIPASEVSSYAFIH ^ 


90. 


MPDSITIIDENKVIDWLlAGRILLESGAETYRVEDTMNRIAHSYGIjnmSWSSTAII 
FSIilTORTSTRlIRVQERTTDLEKIALTNSLSRKISlIKELTlDEaKSEFIHI.QHaSIiQYSF 
LTNFFAAAIACGFPI.FMFGGVASDCWIAVIAGGSAFI.TFSFVQRyiQIKFPSEFWAAAW 
ISIAATFTKl,GIATNQDIITIASVMPL\n^IIJTiaiRDIIAGEIJ:AGMSRGVEaM/rAF 
AIGAGVAIVLLII 
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91. 1 


MGFLSKIIJ)GNrajBIKQI.GKI.aDKVIALEEKTAILTDEEIRKKTKQFQTEI.Min^^ 

NDYLDKILPEAYALVREGSKRWiraTPVlWQIMGGIAIHKGDIAEMRTQEGKTLTATO^ 

SALMRGVHVITVNEartSSVQSEKMMLWLGLTVGLNM 

STNNELGFDYLRDIMUNySEDRVmPLHPAllDEVDSILlDEARTPLIISGEMK^ 

TQMqVFia(MI.KQDEDYKmEKTKAVHLTEQGADKJffiRMFKVEm,YDVQIWDV^^ 

RAHVTLQRDVDYMWDGEVLIVDQFTGRTMPGRSFSEGLHQAIEAKEGVQIQNESKTim 

ITFQNYFRinrNKLAGMTGTaKTEEEEFRNXYWMTVTQIPTNKPVQRNDKSDIiIYlSQKGK 

FDAWEDWEKHKAGQPVLLGTVAVETSEYISbnjLKKHGIRHDVLNAKIOTEREABIVA^ 

GQKGAVTIATNMAGRGTDIKLGEGVEELGGIAVIGTERHESRRIDDQLRGRSGRQGDKGD 

SRFYLSLQDELMIRFGSERLQKmSRLGLDDSTPIESKMVSRAVESAQKRVEGBlHFI^ 

RlLEYDEVLRKQREIIYlffiRNSIIDEEDSSQVVDAtlLRSTMRSIimilWAtOEPErQP 

FIDYIKDIFLQEGDITBDDIKGKDABDIFEWWAKIEAAYQSQKDILEEQMNEFERMILL 

RSIDSHOTDHIDTMDQLRQGIHIOlSYAQQNPLRDyQNEGHEIiFDItMQraEEOTCiaTI^^ 

SWQVEDNIEREKTTEFGEAKHVSAEIXSKEKVKPKPIVKQDQVGRiroDCPCGSGKKFKNC 

HGK — — 


92. 


MRESMSNQlTYDYNKIffiDGSKKKMSTTAKWSIATVLLi:.LGGLOTAIFAYVDHSN^ 
LNEQKQEQKEKRQKENAEKERKKKQQEEKEQKELDSQMIQYQQLPQQNQYQYVPPQQQAP 


TKQRPAKEENDDKASKDESKDKDDKASQDKSDDNQKKTDDNKQPAQPKPQPQQPTPKPMN 

TOnnTOyiO.qMO0AKP0AP0QMSQSTTNKQHNftiroK ^ 


93. 


MKIMKKKEKHAIRKKSIGVAS\nuVGTLIGFG):.LSSKEADASEISISVTQSDSASNESKSNDSS 

SVSAAPKTDDTNVSDTKTSStmTOETSVAQMPAQQETTQSSSTNATTEETPVTQEATTT 

TTNOAMTPATTQSSNTNAEELVNQTSNETTSMJTtm/SSWSPQNSTNAElWSTTQDTST 

EATPSMffiSAPQSTDASNKDWNQAVKTSAPRMRAFSLAAVAADAPAAGTDITNQLT^ 

VGIDSGTTVYPHQAGYVKLNYGFSVPNSAWGDTFKIWPKEUSnTOOTSTAKVPPIMaG 

DQVI^GOTDSaBlWIYTFTDyVOTKDDVKATLTMPAYIDPEITOKTGlOTI^TGIGSTT 

A]SKTULVDYEKYGKFYI!JI.S13CGTIDQIDKTNNTYRQTIYVliIPSGniOTAPTOTGm 

DStm.IDQQOTSIKVYKUDNAADLSESYFVNPENFEDVTNSVOTTPPNP^ 

DQITTPyiVVVNGHIDPNSKGDLALRSTI.YGYlISNIIvmSMSTONEVaElSaaGSGSGDGID 

KPWPEQPDEPGEIEPIPEDSDSDPGSDSGSDSNSDSGSDSGSDSTSDSGSDSASDSDSa 

snflnFiAfiDSDSASDSDSASDSDSDMDSDSDSDSDSDSDSPSDSDSD^SDSDSD^SDSD 

SDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSASDSDSDEIDSDSD 
SDSDSDSDSDSDSDSDSDSDSDSDSDSESDSDSESDSDSDSDSDSDSDSDSDSDSDSASD 
SDSGSDSDSSSDSDSESDSNSDSESGSrMWVPPNSPKNGTNASHKHE!flKDSKBPIiPDTG 

SEDEAKTSjjIWGLLASIGSLLLPRRKKHSlKDKK 


94. 


iMNSNHAKASVTESVDKKFVVPESGIKKlIPAYDlsUf'KNSPBCyNVSNLTONKNFVAiBDKIjN 
KIADSSAASKIVDKNFVVPBSKICTTIVPEYKBIimVNVAaOTIPASQQVDKHPVAKGPEV 
KRFITQNKOTraHFITTQTHYKKVITSYKSTHVHKHUNHXfOJSINK^ • 
SQSLIIKHHFAVPGYHAHKFyrPQHASIKINHFCVUPQINSPKVIPPYGHlSISHRMHVPSF 
QIOTTATHQNAKVNKAYDYKYFYSYKWKGVKKYFSFSQSNGYKlGKPSIJaiKNVOTQY^ 

VPSYSPTHYVPEFKGSLPAPRV . . 


95. 


LEHTIMKMRTIAKTSl^aLLTTGAITUTTQSVKAEKIQSTKVDKVPTLKAERLAMINIT 
AGANSATTQAAHTRQERTPKLEKAPNTNEBKTSaSKIEKISQPKQEEQKTLinSATPAPK 
QEQSQTTTESTTPKTKVTTPPSTNTPQPMQSTKSDTPQSPTIKQAQTDMTPKYEDLRAYY 
TKPSFEFBKQFGFiaiKPW'ITVRFMWIPin^IYKIALVGKDEKKYKDGPYDIIIDVFIVLE 
DNKyQLKKySVGGITKTNSKKViraKVEI.SITKKDNQGMISRDVSEYMITKEEISLKELDF 
KLRKQLIEKHISrDYGtMGSGTIVlKMKNGGKYTFEIinaa^EHRMAGTNIDNIEVNIK 


96. 


MTTIKTSmfiFPKIXSRKEEWKKAIESYWAiraSKEELDQTLTDLHKENLLLQKyYHLDSI 
PVGDFSLYDHILOTSIiIJrailPEEEQGRTIDDDLLPDIARGNKDHVASALIlWFNTtjyHY 

PLYKEVPESL1DAS&BYIQVDEPII.VTDDSESYENITREAYDYFEKAGVAKKI.VIQTYFE 

RAHIjKFLSSLPV<raiGLDFVHDHGYOT.KQIEAGDFDKSKTLyAGIIDGRNVWASDIBflKK 

VLIDKLLAHTNELVIQPSSSLUWPVSLDDETLOTSVGEGLSFATEKIBEMJAIiRR^ 

[TOSVKYDKIiKARYERFQNQSFKiniDYDFESVRTSRQSPFAQRIEQQQKRHttPDLPTTT 

GSFPQSREVRKYRADWKNKRITOEAYETFLKNEIARWIKIQBDIQUTOVHQEFBRHDMV 

EFFGEKLQGFLVTKFGWQSYGSRAVKPPIIYGDVIOTAPLTUDBTVYAQSMmKPVKGM 

LTGPVTIIiMWSFERVDLPRKWQDQIAIJU3«iBVIALEAAGIKVIQVDEPAIiREaLPLRS 

EYHEQYLKDAVLSFKLATSSVRDETQIHTHMCYSQFGQIIHAIHDIBflDVISIETSRSHG 

DLIKDFEDIKYDLGIGLGVYDIHSPRIPTKEEITTAlNRSLQQIDRSIiFWVNPDCGLKTR 

KEEEVKDALTVLVHAVKAKRQE ^ 


97. 


MSDTYKSYLVAVLCFTVXiAIVLMPFLYFTTAWSIAGFASIATFIFYKEYFYEE 


98. 


MLRGQEERKYSIRKYSIGWSVLAATMFWSSHEAQASEKTSTNAAAQKETLNQPGEQGN 
AlTSHQMQSGKQmDMHKENGKSGTVTEGKDTLQSSKHQSTQNSKTIRTQNDNQVKQDSB 
RQGSKQSHQimaTIOTERQiroQVQOTHHABRNGSQSTTSQSMDVDKSQPSIPAQKVIPNH 
DKAAPTSTTPPSNDKTAPKSTKAQDATTDKHPHQQDTHQPAHQIIDAKQDDTTOQSEQKP 
QVGDLSKHIDGQMSPEKPTDKim3HKQLlKI3AI<3APKTRSTTNAAADAKKVRPLKANQVQ 
PLNKYPWFVHGFLGLVGDJSaPALYPimJGGNKFKVIEELRKQGYNVHQASVSAFGSNYD 
RAVELYYYIKGGRVDYGAAHAAKYGHERYGKTYKGIMPNWBPGKKVHLVGHSMGGQTIRL 

KKIOT'm^raGMY^roi^LTQWGFKQLPireSYIDyiKRVSKSiaWTSDDNAAYDLTL 
DGSAKLNtmTSMNPNITYTTYTGVSSHTGPLGYENPDLGTFFLMATTSRlIGHDAREEWR 
KNDGWPVI S SLHPSNQPFVNVTNDEPATRRGIWQVKPI I QGWD 


99. 


MIHLIKGKmiHWLCIHimGVALMNQYHSNAQQPSAWRFFVYSLVGILCFFIPFTIKGN 
OTIFVDHVHLAIRSIIGPLMPYVALIMILIGTALPIVRRTFMTSITKLVITIjFKVAGiail 
GIMYVFKIGPSILFKANYGPFLFEKLMMPLSILIPVGAIALSLLVGYQLLEFVGVYMEPI 
MRPIFKTPGKSAVDAVASFVGSYSLGLLITNRVYKQGMYNKREATIIATOFSTVSATFta 
IVAKTLGLMPHWNLYFWITLVITFVVTAITAWLPPISNESTEYYMGQEGEQEVAIEGSRIi 
KTAYAEA1IKQNALTPSLVKNVWDN1.KDGLEMTVGILPSILSIGFLG1.IVANYTPFIDWLG 
YIFyPFIYIFPIADQALIiAKASAISIVEMFr.PSLLVTKAAMSTKFWGVVSVSAIIFFSA 
EVPCILATEIKIPVWKLIIIWFLRVALSLLITIPVALLIFG 


100. 


MVIMKKTILLTMTTLTLFSMSPNSAQAYTiroSKTLEEAKKAHPimQFKVMKDTGAYTYTy 
DKiraTPlSlffiraQNQSRTlTOiraQBaNQRDLHIOTQYHSSM 

PLTPAIPlWEDNDDEUSiNAFSKDNKGI.ITOIDr.DELyDEI^IAEFOT3KAKTADGKPIAi:fi 
NGKIIDQPI.ITSKNNLYTAG<XyrWYVPDKRAKDGHTISTFWGDAKiroAGQASSNGFKVD 
HPTRGSILQTVNGPFGHVAYVEKUHIDGSILISEMilWIGEyiVSSRTISASETSSYMYIH 
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101. 


YGRDDFIGGIAVBWSSSLYEQQimilYEHLSrmQHQSIDAIMCSYfflCHTPBS^^ 
TILLLLTOLAVSLYLSQPLSLIFTn^ 

AMGIVYLIIFM . 


102. 


LKEEIGLSTLELGyiGIJVFSITYGlfiKTLlfiYFVDGRiroKRIISFLLILS^^ 

I.SYreSVMGLI.IVLWGU!lGVFQSVGGPASYSTISRWAPRTKRGRYI£FWOTS^GGR^ 

GOT^G^VFFHGNVIGMFIFPSVri^IGIATLFiraaJDPBELGWiniaEEIW^ 

FAIjGALIFGPQIiLIGVSI/PGPVPKNAISViUflC«ai^J?Aibi?t3iJai^^ 

IJ^IFOTOLSGWrnaVFIVFYVAIiFLGMILLGIVAFYEEKKIRSLKI , 


103. 


MTKKKNIIJCAIGIYSFIAMMPVlILYELLVreFGISMJPGTia.YGAroaPD^^ 
LPDDSSQYLTWmiTLIVASflNaLFSVIBWra.TAYAFSRYEFVGRKy6MTF^ 
IJ«MVAIYILIOTI6IJ^LFGiyPLVYIGGSIPMHflFI.VKGYFDTIPKEL 
HMRIFLQIMLPIJaCPILAVVM,FMFMBPFfflWILPKIBMlSPEKFTL&VGI.FNF 

HNFTVFAAGAIMIAVPXAIVPI.FLQRYI<V3GIiTTGa!PK8 . _ 




MMmSTTEAIOmTMHIJIEMTVEEALIMBCEDQQVPL&VRKAIPQI 

GGRLIYIGAGTSGRLGVLDAAECWPTFlTroPHEIlGIIMGQHaMTM&VEQftEDHKKIiAE 

EDIJmiDLTSKDWIGIAASGKTPYVIGGI.TFAHTIGATWSlSCMEHa.VISBIAQYEVE 

VKVGPEVLTGSTELKSGTAQKLIIJSIMISTITl!WQVG!Cm)inmDV^ 

IQEICa^ITYDEAMALYQVSEHDVKVATVMCMCGISKEEATRRIjajNGDIVKRM 


105. 


LQYIIRYIMTLQIHTGGItttKKKNIYSIHKLGVGIASVTLGTIJiISGGWrPAaiiaAQHD 

EAOQNAFyOVLNMPNLNADQRNGFlQSIJroDPSQSAJM/BEAQKMMQAHK^^ 

tmQQSA^YEILKMPICJilEAQRNGFIQSrjaiDPSQSTNVLGE^^ 

EQQNAFYEILHMMIUJEEQElNSFIQSLKI»PSQS«IiII.LSEaKKIJ!ffiSQ^ 

QNAFYEIIJaEmHEEQRNGFIQSI.KDDPSQSamiAEAKKIJ^ 

AFYEILHLPHI/rBBQRNGFIQSLKDDPSVSKEirj^EAKIOMJaQaPKEEDHNCT 

KPGKEDrnSrKPGKEDNHKPGKEDGNKPGKEnNKKPGKEDGIK 

EDGNKPGKEDSNGVHVVKPGDTOroiAKaNGTTADKjAftDIKIiMJKl^ 

OPAl(lHar)ANKAQALPETGEENPPIQTTVPGGLSLALSRaLLAGRKREI. 


106. 


MDKKSEKRGIKMWQSAYlHIPFCTRICTYCOEiraFIQHQPVIKYIJmiTEMSTAK^ 

ILKTMWGGGTPTALSINQi;ERLLBaiROTFTITGEYTFEANPI»BI.TKEKVQ^ 

RISMGVQTFKPBLI.SVI.GRTHOTEDIYTSVHJaKKaGIKSISUHiEHI^ 

LDIJa.DMDIQHISSYQIiILBPKTQFYN!miKBIJUajPlSEDL^^ 

YEISNFALDGHESEHHKVYWFNEBYYGFGAGASGYVDGVRYTiraiFUirajra 

ILVSBnOPSLTEiUffiEEMFLGIiaNEGVSSSRFKKKFDQSIESOTGQTIimKEKEIiIVEK 

MDVIALTNRGKVIGKEVFEAFI.IIilD , _ — 


107. 


atgaatgtattagtaattggtgctggtggacgagaacatgcacttgoatataaacttaat 
caatcgaatctagttaaacaagtgtttgtcattccaggtaatgaggcaatgacacctata 
gctgaagtacacactgaaatttcagaacotgatcatcaagcgatactagattttgctaaa 

gacattttacgagcgaatggtttcaaagtgtttggtccaaataagcaagcagctcaaato 
gaaggctoaaaattatttgctaaaaagataatggaaaaatataatattoeaactgctgat 
tataaagaagttgagcgaaaaaaggatgotttaacatatattgaaaactgtgaattgccc 
gttgttgtcaagaaagatgggttagctgctgggaaaggcgttattattgcagatactatt 
gaagcagocagaagtgctattgagattatgtatggtgatgaagaagaaggtactgttgta 
tttgaaacgtttttagaaggtgaagagttctcgctaatgacatttgttaatggtgattta 
gcagtacctttcgactsftattgcacaagatcataaacgcgcatttgatcatgacgaagga 
ccaaatactggtggtatgggggcttattgtccagtaccacatattagtgacgatgtttta 
aaaottaoaaatgaaaoaattgcacaacocattgcaaaggcaatgcttaatgaaggttat 
caabtcttcggtgtattatacattggtgctattttaactaaagatggtccaaaagtaata 
gaatttaatgcccgttttggtgatcctgaagctcaagtattattaagtcgcatggaaagt 
gatttaatgcagcatattattgatttagatgaaggaaaacgtactgaattcaaatggaaa 
aatgaatctattgtaggggtcatgttggcatcaaaaggatatcctgatgcatatgaaaaa 
gggcataaagtaagtggctttgatttaaatgaaaactattttgttagtggattaaagaag 
■ oaaggtgatacctttgttacttcaggtggtagagttatacttgccatcggaaaaggtgac 
aatgtaoeagatgcacagcgagacgcatacaaaaaagtatcacaaatacaaagtgaccat 
Ctattctatogtcatgacattgcgaataaagcactacaacttaaa 


108. 


MNTOVIO&GGRHEIAIAYKLNQSIsnjVKQVFVIPGHESiyiTPIAEVWrEISEPDHQA 

RQNVDWWIGPEQPr,IDGLADILRANGFKVFGPNKQAAQIEGSKLFAKKIMEKYNIPTAD 

YKEVERKKDALTYIENCELPWVKKDGLRAGKGVIIADTIEAARSAIEIMYGDEEEGTW 

FETFDSGEEFSLMTPVNGDnAVPFDCIAQDHKRAFDHDEGPNTGGMGAYCPVPHISDDVI. 

KLTNETrAQPIAKAMLNEGYQPPGVLYIGAILTKDGPKVIEFNARFGDPEAQVLLSEMES 

DLMQHIIDLDEGKRTEFKWKIffiSIVGVISttASKGYPDAYEKGHKVSGFDllJJJEI^^ 

OGDTFVTSGGRVIIAIGKGDIWQDAQRDAYKKV-SQIQSDHLFYRHDIANKALQLK 


109. 


atgcaaccacatttaatatgtctagacttagacggaacattattaaacgataacaaagaa 
atttcatcatatactaaacaagtattaaatgaa'ttacaacaacgtggacaccaaattatg 
attgcgactggcagaccttatcgtgcaagtcaaatgtattatcatgaattaaatttaacg 
acaccaattgttaattttaatggcgcttacgtacatcaccctaaagataaaaacttcaaa 
acttgccatgaaattttagatttaggcatcgcacaaaacattattcaaggattacaaoaa 
tatcaagtatcgaatattatagcagaagtgaeiagattatgttttcattaacaatcatgat 
ccaagattatttgaaggtttttcaatgggtaatccaagaattcaaactggtaatttactt 

gaaatcaaaaatatgcttactcatttttatgccgatcatattgagcatcgacgctggggc 
gcaccattccctgtcattgaaattgtaaaacttggtattaataaagcaagaggcattgag 
caagttagacaatttttaaatattgaccgaaataatattattgcattcggtgatgaagat 
aatgatattgaaatgattgagtacgcgcgtcacggtgttgctatggaaaatggtttgcaa 
gaacttaaagatgtagcgaacaatattacattcaacaataatgaagatggcattggtcga 
tatttgaatgatttcttbaatttaaatattagatattactgt 


110. 


MQPHLICLDLKSTLLiroNKEISSYTKQVIJffiLQQRGHQIMIATGRPYRASQMYYHEMLT 
TPIVNFNGAYWHPKDKNFKTCHEIIJJLGIAQiniQGLQQYQVSNIIAEVKDYVFlMs™ 
PRLFEGFSMGNPRIQTGNI^VHLKESPTSILIEAEESKIPEIKNMLTHFYADHIEHRRWG 
APFPVIElVKUSINKARGIEQVRQFiailDRNNIIAFGDEDNDIEMIEYARHGVAMENQLQ 
ELKDVAHNITFmJNEDGIQRYUIDFFNIJIJIRYYC 
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111. 


gtgaaaccaatggctaagtctaatagtaaagacatcgttttaattggagccggtgtactt 
agcacaacatttggttcaatgttaaaagaaattgagccagactggaatatccacgcccac 
gaacgcttggatcgtcctgcaatcgaaagttcaaacgaaagaaataatgotggtacgggt 
Satgcagcattatgtgagttgaactacacagtcttacaacctgatggctctatcgacatc 
gaaaaagcgaaagtgattaacgaagagtttgagatttcaaaacaattctggggtcactta 
gtgaaaagcggtagcatcgagaacccaagagaatttatcaatccattaccacacatcagc 
tatgttagaggtaaaaacaabgttaaattcttaaaagatcgttacgaagcgatgaaagct 
ttccctatgttcgataatatcgaatataotgaagacatcgaagtaatgaaaaaacggacc 
ccattgatgatgaaaggccgtgaagataaccctggtatcatggcggcaagtaaaattgac 
gaaggtacagatgtaaacttcggtgaattaacacgtaaaatggctaaaagcattgaagca 
catccaaatgctacagtgcaatttaaccatgaagttgttgattttgaacaattatcaaat 
ggtcaatgggaagttactgttaaaaatcgcctaactggtgagaaattcaaacaagtaact 
gactacgtattcafccggtgctggcggtggagcaattccattattacaaaaaacaggtacc 
cctgaaagtaaacatttgggtggafctccctatcagtggtcaattcttagcttgtacaaac 
ccacaagttattgaacaacacgatgccaaagtttatggtaaagagccacctggtacacca 
ccaatgactgtacctcatttagatacgcgttacattgatggtcaaagaacattattattt 
ggaccatttgctaatgttggacctaaattcttgaaaaatggttctaacttagatttattc 
aagtctgttaaaacatacaacattacaactttattagcagcagcagttaaaaacttacct 
ttaattaaatactcatttgaccaagtaattatgacaaaagaaggttgtatgaaccaotta 
cgtactttctatccagaagcacgtaatgaagattggoaattatacactgctggtaaacgt 
gtacaagttatcaaagatacacctgaacacggtaaaggattcatccaattcggtacagaa 
gtggttaactcacaagaccacactgtaattgcattattaggtgaatcaccaggggcttca 
acttcagtttcagttgcgttagaagtattagaacgtaacttccctgaatacaaaactgaa 
tgggcatctaaaattaagaaaatgattccatcatacggtgaatcattaattgaagacgaa 
aaattaatgagaaaaatccgtaaacaaacttcaaaagacttagaattaggttactacgaa 


112. 


MKPMAKSNSKDIVLIG&GVLSTTFGSffljKEIKPDlOTHVYERIiDRPAIESS^^ 

HAMiCEIOTTVLQPDGSIDIEKAKVINEEFEISKQFWGHLVKSGSIBHPREFIHPIiPHIS 

YVRGKlINVKFI.KDRYEAMKAPPMFDiraEYTEDIEVmaMIPrJaMKGREDN^ 

EGTDVNFGELTmCMAKSIEAHPNAWQFNHEVVDFEQLSlSK3Ql<EVTVKNiaAro 

DYVFIQAGGGAIPLLQKTGIPBSKHLGGFPISGQFIACTNPQVIEQHDZUOTGKEPPGTP 

PMTVPHLr)TRYIIX3QRTLLFGPFMWGPKFLKNGSl<tt.DLFKSVKTYOTTTI£iaAAVKm 

LIKYSFDOVIMTKEGCMNHLRTFYPEARNEDWQLYTAGKRVQVIKDTPEHQKGFIQFGTE 

VVTreQDHWIALLGESPGASTSVSVALBVLERKFPEYKTEWAPKIKIIMIPSyBBSI.IEDE 

KLMRKIHKQTSKDI.ELGYYKN ■ 




atgctagaggcacaattttttaotgatactggacaacatagagataagaatgaagatgcg 
ggtggtattttttataatcaaactaatcaacaacttttagttctgtgtgatggtatgggt 
ggccataaagcaggagaagttgcaagtaaatttgttacagatgagttgaaatoocgtttt 
gaagcggaaaatcttatagaacaacatcaagctgaaaattggttgcgtaataatataaaa 
gatataaattttcagttatatcactatgcacaagaaaatgcagaatataaaggtatgggt 
aoaacatgtgtttgtgcacttgtttttgaaaaatcagttgtgatagcaaatgtcggtgat 
tctagagcctatgttattaatagtcgacaaattgaacaaattactagtgatcactcattt 
gttaatcatcttgttttaacgggtcaaattacgccggaagaagcatttaoaoatecaoaa 
cgtaatattattacgaaggtgatgggcacagataaacgtgtgagtccagatttgtttatt 
aagcgattaaatttttatgattatttattattaaattcagatggattaaotgattatgtt 
aaagacaatgaaattaagcgtttgttagtaaaagaaggtacaatagaagatcatggtgat 
oaattaatgcaattggcattagataaccattcgaaagataacgttactttcatactcgcg 

gctattgaaggtgataaagta - . 






114. 


inatdtghrdtadaggyntnvcdgmgghkagvaskvtdteranhanvnrimktoyhyanayk 
gmgttcvcavkswanvgdsrayvnsrtsdhsvnhvtgtathmtkvingtaicrvsdkrny 
dynsdgtdyvkdnkrvkgtdligdmadnhskdnvtaagdlcv 


115. 


atggcaaaagaaaaattcgatcgttctaaagaacatgccaatatcggtactatcggtcac 
gttgaccatggtaaaacaacattaacagcagcaatcgotactgtattagcaaaaaatggt 
gaotcagttgcacaatcatatgacatgattgacaacgctccagaagaaaaagaacgtggt 
atcaoaatcaatacttctcacattgagtaccaaactgacaaacgtcaotaogctoacgtt 
gactgcccaggacacgctgactacgttaaaaacatgatcactggtgctgctcaaatggac 
ggcggtatcttagtagtatctgctgctgacggtccaatgccacaaaotcgtgaacaoatt 
cttttatcacgtaacgttggtgtaccagcattagtagtattottaaacaaagttgacatg 
gttgacgatgaagaattattagaattagtagaaatggeiagttcgtgacttattaagcgaa 
tatgacttcccaggtgacgatgtacctgtaatcgctggttcagoattaaaagctttagaa 
ggcgatgctcaatacgaagaaaaaatcttagaattaatggaagotgtagatacttacatt 
ccaactccagaacgtgattctgaoaaacoattcatgatgccasrttgaggacgtattctoa 
atcactggtcgtggtaotgttgotaoaggccgtgttgaacgtggtcaaatcaaagttggt 
gaagaagttgaaataatcggtttacatgacacatctaaaacaactgttacaggtgttgaa 
atgttccgtaaattattagactacgctgaagctggtgacaacattggtgcabtattacgt 
ggtgttgctcgtgaagacgtacaacgtggtcaagtattagctgctcctggttcaattaca 

actccattcttctcaaactatogtccacaattctatttccgtactactgacgtaactggt 
gttgttcacttaccagaaggtactgaaatggtaatgcctggtgataacgttgaaatgaca 
gtagaattaatogotocaatcgcgattgaagacggtactcgtttctcaatccgtgaaggt 
ggacgtactgtaggatoaggcgttgttactgaaatcattaaa 






116, 


MAKEKFDRSKEHASriGTIGHTOHGKTTLTAAIATULAKNGDSVAQSYDMIDNaPEEKERG 

ITllWSHIEyQTDKRHyAHVDCPGHADYVKlMITGAaQMDGGILWSAADGPMPQTREHI 

liSRNVGTOALVVFimVnMWDDEELIiELVBiaEVimLLSEYDP^ 

GDAQYEEKILBLMEAVDTYIPTPERDSDKPPMMPVEDVPSITGRfiTVATGRVERGQIKVG 

EEVEIIQIilDTSErTVTCnffiMFKKLLDYAEaGDNIGaija^ 

PHTEFKftEVyVLSKDEGGRHTPFFSHXRPQPYFRTTDVTGVVHLPEQTElB^ 

VELIAPIAIDEGTRFSIREGGRTVGSGWTEITE 
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117. 


atgactaagagtgctttagtaacaggtgcatcaagaggaattggacgtagtattgcgtta 
caattagcagaagaaggatataatgtagcagtaaactatgcaggcagcaaagagaaagcc 
gaagcagtagtcgaagaaatcaaagotaaaggtgttgaaagttttgcgattcaagoaaat 
gttgccgatgcatgaaaatgactaagagtgctttagtaacaggtgcatcaagaggaattg 
gacgtagtattgcgttacaattagcagaagaaggatataatgtagcagtaaactatgcag 
gcagcaaagagaaagctgaagcagtagtcgaagaaatoaaagctaaaggtgttgaaagtt 
tbgcgattcaagcaaatgttgccgatgctgatgaagttaaagcaatgattaaagaagtag 
ttagccaatttggttctttagatgttttagtaaataatgcaggtattactcgcgataatt 
tattaatgcgtatgaaagaacaagagtgggatgatgttattgacacaaacttaaaaggtg 
tatttaactgtatccaaaaagcaacaccacaaatgttaagacaacgtagtggtgctatca 
tcaatttatcaagtgttgttggagcagtaggtaatcogggacaagcaaactatgttgcaa 
caaaagcaggtgttattggtttaactaaatctgcggcgcgtgaattagcatctcgtggta 
tcactgtaaatgcagttgcacctggttttattgtttctgatatgacagatgctttaagtg 
atgagcttaaagaacaaatgttgactcaaattccgttagcacgttttggtcaagacacag 
atattgctaatacagtagcgttcttagcatcagacaaagcaaaatatattacaggtcaaa 

caatccatgtaaatggtggaatgtacatg , _ 


118. 


OT'KSALVTGASRGIGRSIiU^QLAEEGYlWAVOTAGSOKAEfi.VVEEIKWCGVESPAIQAN 
VADADEVKAMIKEWSQFGSUDVLVlOTAGITRDNLIMRMKEQBVroDVIDT^ 
KATPQMLRQRSGAIIWLSSWGAVGNPGQANYVATKA6VI6LTKSAARELASRGITVNAV 
APGFrVSDMTDALSDELKEQMLTQIPIJVjRFGQiyroiainWAFlUASDKAKYITGQTIH™ 

GMYM 




atgaaaattcctactaaagggagatatggacttacattgatgatttctcttgctaaaaaa 
gaggggcaaggatgtatatcattaaagtcaattgctgaagaaaataatttgagtgattta 
tatttagaacagcttgtaggtcctttaagaaatgcggggttaattcgaagtgtacgcggt 
gctaaaggtggataccaattaagagtgccagoggaagaaatctcagcaggggatattata 
agactgttagaaggtccaattaoatttgttgaaagtattgaatcagaaccacatgcgcaa 
aaacaactatggattcgcatgagagatgcagtgagagatgttttagataatacaacattg 
aaatatttagcggaatatgtagatacaagtgaagatttagacggatacatgttttatatt 


120. 


MIMSTKGRYQiyriMimjAiaaiGEGPTSLKSIAQTNNLSEHYLEQLVSPLRNAGLVKSIR 
GAYGGYVLGSBPDAITAGDIIRVLEGPISLIiKCWKMRSLPSVSSGFASGML 


121. 


gtggcatttgaatttagattacccgatatcggggaaggtatccacgaaggtgaaattgta 
aaatggtttgttaaagctggagatactattgaagaagacgatgttttagctgaggtaoaa 
aacgataaatcagtagtagaaatcccatoaccagtatotggtactgtagaagaagttatg 
gtagaagaaggtacagttagctgtagttggtgacgttattgttaaaatcgatgcacctgat 
gcagaagatatgcaatttaaaggtcatgatgatgattcatcatctaaagaagaacctgcg 
aaagaggaagcgccagcagagcaagcacctgtagctactcaaactgaagaagtagatgaa 
aacagaactgttaaagcaatgccttcagtacgtaaatacgcacgtgaaaaaggtgttaac 
attaaagcagtttctggatctggtaaaaatggtcgtattacaaaagaagatgtagatgca 
tacttaaatggtggtgcaccaacagcttoaeatgaatceigctgcttcagctacaagtgaa 
gaagttgctgaaactcctgcagcacctgcagcagtaacattagaaggcgacttcccagaa 
acaactgaaaaaatccctgcbatgcgtagagoaattgcgaaagcaatggttaactctaag 
catactgcacctcatgtaacattaatggatgaaattgatgttoaagcattatgggatcac 
cgtaagaaatttaaagaaatcgcagotgaacaaggtactaagttaacattcctaacttat 
gttgttaaagcacttgtttctgcattgaaaaaatacccagcacttaacacttcattcaat 
gaagaagctggtgaaatcgttcataaacattactggaatatcggtattgoagcagacact 
gatagaggattattagtacctgttgttaaacatgctgatcgtaagtctattttccaaatt 
tcagatgaaattaatgaattagctgttaaagcacgtgatggtaaattaacagccgatgaa 
atgaaaggtgcfcacatgcacaatcagtaatatcggttcagctggtggacaatggttcact 
ccagttatcaatcacccagaagtagcaatcttaggaattggccgtattgctcaaaaacct 
atcgttaaagatggagaaattgttgcagcaccagtattagcattatcattaagctttgac 
cacagaoaaattgatggtgcaactggccaaaatgcaatgaatcacattaaacgtttatta 
aataatccagaattattattaatggagggg • 


122. 


MAFEFRLPDIGEGIHEGEIVKWFVKAGIlTIEEDDVLAEVQNDKSVVEIPSPVSGTVKbVll 
VEEGTVAWGDVIViaDAEDaEDMQPKGHDDDSSSKEEPAKEEaPABQAPVATQTEEVDE 
mTVKAMPSVRKYAREKGVNIKAVSGSQKNGRITKKDVDAYMJGGAPTASNEaAASATSB 
EVAETPAAPAAVTLEGDFPETTEKIPAMRRAIAKfiMVNSKHTAPHVTLMDEIDVQALWDH 
RKKFKEIAAEQGTKI,TPLPYVVKMiVSAI.KKYPJULNTSFNEEAGEIVHKHYVraiGIAai)T 
DRGLLVPVVKHADRKSIFQISDEIlJEIAVKflHlXaa.TADEMKGATCTISNIGSaGGQWFT 
PVIKHPBVAILQIGRIAQKPI\raGEIViiaPVIJU^Si:.SFDHRQIIX3ATGQJ!i^^ 
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atgctaaacagagaaaataaaacggcaataaoaaggaaaggcatggtatccaatcgatta 
aataaattttcgattagaaagtacacagtgggaaoagoatoaattttagtaggtacaaca 
ttaabttttggtctggggaaccaagaagcaaaggctgcagaaagtacbaataaagaatcg 
aacgaagcgacaacttcagcaagtgataatcaatcgagtgataaagttgatatgcagcaa 
ctaaatcaagaagacaatactaaaaatgataatcaaaaagaaatggtatcaectcaaggt 
aatgaaacgacttcaaatgggaataaattaatagaaaaagaaagtgtacaatctaccacc 
ggaaataaagttgaagtttcaactgocaaatcagatgagcaagcttcaocaaaatctacg 
aatgaagatttaaacactaaacaaactataagtaatcaagaagcgttacaacctgatttg 
caagagaataaatoagtggtaaatgttcaaccaactaatgaggaaaacaaaaaggtagat 
gccaaaactgaatoaactacattaaatgttaaaagtgatgctatcaagagtaatgatgaa 
actcttgttgataacaatagtaattcaaataatgaaaataatgcagatatcattttgcca 
aaaagtacagcacctaaacgtttgaatacaagaatgcgtatagcagcagtaaagccatca 
tcaacagaggctaaaaabgttaatgatttaatcacatcaaatacaacattaactgtcgtc 
gatgcagataaaaaoaataaaatcgtaccagcccaagattatttatcattaaaatcacaa 
attacagttgatgacaaagttaaatcaggtgattatttcacaattaaatactcagataca 
gtacaagtatatggattgaatccggaagatattaaaaatabtggtgatattaaagatoca 
aabaatggbgaaacaabbgcgactgcaaaacatgatactgcaaataatttaattaoatat 
acabbbacagabtatgbbgatcgattbaattctgtaoaaaCgggaabbaattattcaatt 
babatggabgobgabacaabtccbgttagbaaaaacgatgbtgagttbaatgbtacgata 
ggbaatacbaoaacaaaaacaacbgcbaacattcaatabccagattabgttgtaaatgag 
aaaaatbcaabbggabcagcgbbcacbgaaacagbtbcacabgbbggaaataaagaaaat 
ccagggbactabaaacaaacgabtbatgtaaatccabcggaaaabbotttaaoaaatgoc 
aaacbaaaagbtcaagcbbaccactcaagttatcctaataacatogggcaaataaataaa 
gabgbaacagababaaaaabatabcaagttcctaaaggttatacattaaataaaggatac 
gatgtgaabacbaaagagcbbacagatgteacaaatoaatacttgcagaaaabbacatat 
ggcgacaacaabagcgcbgttatbgattttggaaatgcagattctgcttatgttgtaatg 
gbbaatacaaaattccaabatacaaatagcgaaagcccaacacttgttcaaatggotact 
tbatctbcaacaggbaataaatccgtttctactggcaatgctttaggatttaotaataac 
caaagbggcggagctggtcaagaagtatataaaattggtaactacgtatgggaagatact 
aataaaaacggtgttcaagaattaggagaaaaaggcgttggoaatgtaactgtaactgta 
bbtgabaataatacaaatacaaaagtaggagaagcagttac'taaagaagabgggtcatac 
tbgabtaoaaaottaoctaatggagattaccgtgtagaatbttcaaacbbaccaaaaggt 
tabgaagbaaccccttcaaaacaaggtaabaacgaagaattagabbcaaacggcttatct 
bcagttabbacagttaatggcaaagataacttatctgcagacttaggtabtbacaaacct 
aaatacaacbbaggtgacbatgtcbgggaagatacaaataaaaatggtabccaagaccaa 
gatgaaaaaggbabatctggcgtaacggtaacattaaaagatgaaaacggtaacgbgtta 
aaaacagttacaacagacgotgatggcaaatataaatbbactgatbtagabaatggbaat 
tataaagtcgaattbactacaccagaaggctabacaccgactacagtaacabcbggbagc 
■gaoattgaaaaagacbcbaatggbbtaacaacaacaggtgttattaatggtgcbgataac 
abgacattagabagtggattctacaaaacaccaaaatataatttaggtaattatgtabgg 
gaagatacaaataaagatggtaagcaggattoaactgaaaaaggtatttcaggcgtaaca 
gttacattgaaaaatgaaaacggtgaagttttacaaacaactaaaacagataaagabggt 
aaaCatcaatbbactggattagaaaatggaacttataaagttgaatbcgaaacaccabca 
ggttacacaocaacacaagbaggtbcaggaactgabgaaggtatagattcaaabggtaoa 
bcaaoaacaggbgbcatbaaagataaagabaacgatactattgactctggtttotacaaa 
ccgactbacaactbaggbgacbatgtabgggaagatacaaataaaiaacggbgtboaagat 
aaagabgaaaagggoattbcaggtgbaacagttacgbtaaaagatgaaaacgacaaagbt 
bbaaaaacagttacaacagabgaaaatggbaaatatcaattcacbgabbbaaacaatgga 
acttabaaagbbgaabbcgagacaccabcaggttatacaccaacbtcagtaacttcbgga 
aabgatacbgaaaaagattctaatggtttaacaacaaoaggtgtcattaaagabgcagat 
aacabgacabbagacagtggtttctataaaacaccaaaatatagttbaggtgabtatgtt 
tggbacgaoagbaabaaagacggcaaacaagattaaacbgaaaaaggbatcaaagatgtt 
aaagbtacbbbabtaaabgaaaaaggcgaagbaatbggaacaactaaaacagatgaaaat 
ggbaaabactgctttgabaatttagabagcggtaaatacaaagttabttttgaaaagcct 
gcbggctbaacacaaacaggtacaaabacaactgaagatgataaagatgoagatggtggo 
gaagbbgacgbaacaabtacggatcatgatgatttcacacttgataatggctactacgaa 
gaagaaacabcagatagogactcagattcggacagcgactcagattcagaoagagactca 
gactcagabagtgatboagactcggafcagcgattcagattcagacagcgattcagattca 
gatagcgatbcagabbcagacagagactcagabagtgattcagactcagatagcgactca 
gabtcagacagcgactcagattcagacagcgactcagactcagatagtgattcagactca 
gatagcgacbcagattoagacagcgaotcagactcagacagcgactoagactcagatagt 
gactcagatboagatagcgactcagattoggacagcgattcagactcagabagcgactca 
gattcagatagcgattcggactoagatagcgactcagattcagatagtgatbcagactca 
gabagcgactcagattcagacagcgactcagattcggatagcgactcagatbcagacagc 
gactcagactcggatagbgattcagactcagatagcgactcagactcagatagcgattca 
gattcagatagcgactcagactcagacagcgattcagactcagacagcgactcagactoa 
gatgcaggbaagcacacacctgttaaaccaatgagtactactaaagaooatcacaataaa 
gcaaaagcabtaccagaaaoaggtaatgeiaaatagcggotceaateacgcaacgtfcattt 
ggcggattattcgoagcattaggatcabtattgttattcggtcgtcgtaaaaaacaaaat 
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124. 


NEATTSASDNQSSDKVDMQQIjNQEDMrKNDIffiKHIVSSQBNBTTSHGNKLIE 

2«TESTTjU!JVTCSDAlKSNDETIiVDNNSHSS8ENKaDIII.PKOT 

STEAKlWiroijITSOTTLTVVDADKMSIKIVPAQDYLSIJCSQlOTDDKOTSSDYFTIKyS 

VQVTOLNPEDIKNIGDIKDPIMQETIATAKfflJTMimiTVTFTDyTOBPNSVQMGIHySI 

PGYYKQTIYVNPSENSLTNaKLKVQAYHSSYPNNIGQINKDVTDIKiyQVPKGyriJSKGY 

D\OT'KELTDVTNQYLQKITyGDNKSAVIDFGNADSAYWMVimCFQYTIISESPTI.VQ[^ 

LSSTGtmSVSTGNALGFTONQSGGAGQEVYKlGNYVWEDTHKNGV 

FDISTOOTKVGE&VTKEDGSYLIPOTJPHGDyRVEFS^&PKGYEVTPSKQGmJB^ 

SVITVNGKtmSJfflliGIYKPKYNLGDYVWEOTlSIKiraiQIHJDEKQISG^^ 

KTTOTDADGKYKFTDIiDNGNyKVEFTOPEGYTPlTOrSGS^ 

M-LDSOPYKTPKVNI^NYVWEDmCDGKQDSTEKGISGVTOHiKI^^ 

KYQPTGIiraiGTYKVEPBTPSGYTPTQVGSGTDEGIDSNGrSTOXmKnKDNr^ 

PTaSLGDXVWEDraiKlSIGVQDKDEKGISGV^^ 

TyKWEFETPSGXTPTSVTSQtJDTEKDSHQLTTTcm 

VmJSMKDGKQDSTEiraiKDWKVTLMlEKSEVIGTTKTDm 

AGLTQTGMPrEDDKDADtMEVDVTITDHDDFTIOTSYYEBBTSDSDSDSDSDSDSDro^ 
DSDSDSDSOSDSDSDSDSDSDSOSDSDROSDSDSDSDSDSDSDSDSDSDSDSDSQSDSDS 


pvKEi!iearrKraHniKaKM.PETGira 


125. 


ttggcaggtcaasttgfcccaatatggaagaoatcgtaaacgtagaaaotaogcgagaatt 


tcagaagtattagaattaccaaactta:atag3aattcaaaccaaatcttacgagtggttc 
otaagagaaggttcaatcgaaatgtttagagaoatttctocaattgaagattttactggt 
aatttsrtcattagagtttgtggattaccgtttaggagaaecaaaatatgatttagaagaa 
tctaaaaaccgtgacgctacttatgctgcacctcttcgtgtaaaagtgcgtctaatcatt 
aaagaaacaggBgaagttaaagaacaagaagtctttatgggtgatttcccattaatgact 
gatacaggtaogttogttatcaatggtgcagaacgtgtaatcgtatotcaattagttogt 
tcaccatccgtttatttcaatgaaaaaatcgacaaaaatggccgtgaaaactatgatgca 
aoaattafccocaaaecgtggtgcatggttagaatatgaaacagatgctaaagatgttgta 
tacgtacgtattgatagaacacgtaaactaccattaacagtattgttacgtgcattaggt 
ttctcaagcgaccaagaaattgttgaccttttaggtgacaatgaatatttacgtaatact 
ttagagaaagacggcactgaaaacactgaacaagcghtattagaaaCctatgaacgttta 
cgtccaggtgaaocaccaactgttgaaaatgctaaaagtctattgtattcacgtttcttt 
gatccaaaacgctatgacttagcaagcgtgggtcgttataaaacaaaoaaaaaattacat 
ttaaaaoatcgtttatttaatcaaaaattagctgagccaattgtaaatactgaaactggt 
gaaattgtagttgaagaaggtacagtgcttgatcgtcgtaaaatcgacgaaatcatggat 
gtacttgaatcaaatgcaaacagcgaagtgtttgaatfcgcatggtagcgttatagacgag 
ccagtagaaattoaatcaattaaagtatatgttcctaacgatgatgaaggtcgtacgaca 
actgtaattggtaatgotttocotgactcagaagttaaatgcattacaccagcagatatc 
attgcttcaatgagttaottctttaacttattaagcggtattggatatacagatgatatt 

atcggtttatcaagaatggaaagagttgtacgtgaaagaatgtcaattcaagatactgag 
tctatcacacctcaacaattaattaatatbcgacctgttattgcatctattaaagaattc 
tttggtagctctcaattatcaoaattoatggaooaagcaaacccattagotgagttaaog 
cataaacgtcgtctatcagcattaggacctggtggtttaacacgtgaacgtgctcaaatg 
gaagtaogtgacgttcactaotctcaetatggocgtatgtgtccaattgaaaoacctgag 
ggaccaaacattggattgattaaetcattatcaagttatgcacgtgtaaatgaattoggo 
tttattgaaacaccatatogtaaagttgatttagatacacatgctatcacttgatcaaatt 
gactatttaacagotgaogaagaagatagctatgttgtagcacaagcaaactctaaatta 
gatgaaaatggtcgtttcatggatgatgaagttgtatgtcgtttccgtggcaacaataca 
gttatgg<3Caaagaaaaaatggattatatggatgtatcgccgaagcaagttgtttcagca 
gcgacagcatgtattccattcttagaaaatgatgactcaaaccgtgcattgatgggtgcg 
aacatgcaacgtcaagcagtgcctttgatgaatccagaagcaccatttgttggtacaggt 
atggaacacgrttgcagcacgtgattctggtgcggctattacagctaagcacagaggtcgt 
gttgaacatgttgaatctaatgaaattcttgttcgtcgtctagttgaagagaaoggcgtt 


gagcatgaaggtgaatcagatcgctatceattagctaaatttaaacgttcaaactcaggc 
acaCgtt:3caaccaacgtccaatcgttgcagttggagatgttgttgagta.ta3cgasakt 
ttagcagatggaccatctatggaattaggagaaatggcattaggtagaaacgtagtagtt 
ggtttcatgacttgggacggttacaaetatgaggatgccgttatcatgagtgaaagactt 
gtgaaagatgacgtgtatacttctattcatattgaagagtatgaatcagaagtacgtgat 
actaagttaggacctgaagaaatcacaagagatattcctaatgtttctgaaagtgcactt 
aagaacttagacgatqgtggtatcgtttatattggtgcagaagtaaaagatggagatatt 
ttagttggtaaagtaacgcctaaaggtgtaactgagttaactgccgaagaaagattgtta 
catgcaatctttggtgaaaaagcacgtgaagttagagatactfctattacgtgtacctcac 
ggcgctggcggtatcgttcttgatgtaaaagtatCcaatcgtgaagaaggcgacgataca 
ttatcacctggtgtaaaccaattagtacgtgtatatatogttcaaaaacgtaaaattcac 
gtcggtgataagatgtgtggtcgacatggtaaoaaaggtgtcatttctaagattgttcct 
gaagaagatatgccttacttaccagatggacgtccgatcgatatcatgttaaatcctctt 
ggtgtaccatctcgtatgaacatcggacaagtattagagctacacttaggtatggctgct 
aaaaatcttggtattcacgttgcatcaccagtatttgacggtgcaaacgatgacgatgta 
tggtcaacaactgaagaagctggtatggctcgtgacggtaaaactgtactttatgatgga 
cgtacaggtgaaccattcgataaccgtatttcagtaggtgtaatgtacatgttgaaactt 
gcgcacatggttgatgataaattacatgcgcgttcaacaggaccatattcacttgttaoa 
caacaaccacttggcggtaaagcgcaattcggtggacaacgttttggtgagatggaggta 
tgggcacttgaagcatatggtgctgcatacacattacaagaaatcttaacthacaaatcc 
gacgatacagtaggacgtgtgaaaacataogaggctatcgttaaaggcgaaaaoatctct 
agaccaagtgctccagaatcatcccgagcattgatgaaagaattacaaagttcaggttta 
gatgtaaaagCtatggatgagcaagataatgaaategaaatgacagacgttgatgacgat 
gakgttgtagaacgcaaagtagafcttacaacaaaatgatgctcctgaaacacaaaaagda 
gttactgat 
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126. 


mGQWQYGRHIOaUUqYJailSEVLELPISnilEIQTKSyBWPIJRBGLIEHPiaHSP^ 

OT.SLEFVDyRLGEPKYDLEESKNRD&TyAaPLRWKVRLIIKET6EVKEQEW^ 

DTGTFVlNQAERVIVSQIAmSPSVYFiqEKlDKlSIGREimATIIPNRGaVWLEYETDMm 

YWIDRTRKLPLTVLLRM^GFSSDQEIVDLLGIOTYl.iaTOr.BKIXOTEOTEQM.LEIjreRL 

RPGBPPTVENAKSI.I.YSRPFDEKRTOIASVGRYK™KKimKHRLFNQKIJ^ 

EIVVEEGTVLDRRKIDEIMDVLESiaNSBVFBLHGSVIDEPVBIQSIKWPNDDEGR^^ 

TVIGNftFPDSE\«CITP2iDIIASMSYFFKn:iLSeiGTODDIDHLGraRRI.RSVGELLQNQFR 

TGLSRMER\AmERMSIQDTBSITPQQLIin:RPVIASIKEFFGSSQLSQFMriQANPLAEI.T 

HKRRIjSiGPGGLSRBRAQMEViaWHYSOT 

FIETPyRKTOLDTHMTDQIDYICTMEEDSYWAQANSKLDENGRPMDDEWCRFRGW 

MEHVAaKDSGaaiTaKHRGRVEHWBSHEILVRRI.VEBNGVEHEGEliDRYPLAKFKRSNSG 

TC^QRPrVAVGDVVEYireiliftiraPSMELGEMai^RlSlVWGFiraro^^ 

VKDDWTSIHIEEYESRRQRKPKICPEEITRDIPIWSESjajraLDDRGIVYIGAEUKDGD 

ILVGKVTPKGVTELTAEERI.i:,HAIFGEKaRE\nayrsmVPH6aGGIVLDVKUFNREEGDD 

TliSPGVWQLTOWlVQKRKIHVGKKMCGRHGIWGVISKIVPEEDMPYLPDGRPIDIMLMP 

LGVPSRjMNIGQVLELHLGMAaKOT/3IHVASP\WDaaM)DDVWSTIBEAGMaRDG^ 

GRTGEPFDtroiSVGVMYMimAHMVDDKLHiiRSTGPySliVTQQPLGGK^^ 

Wi^BAYGaAYTLQEIMYKSDDWQRVKTYEftlWGENISRPSVPESFRVimELQSLG 

LDVKVmffiQDlJEimrDVDDDDWERKVDLQQHDaPETQKSY 




atgcttagggcatcgccatatctatcgtatttattcagtaatataaactggaaggagaaa 

aaatacatggctageigaattttcattagaaaaaactcgtaatatcggtatcatggctcac 

attgatgctggtaaaacgactacgactgaacgtattctttattacactggccgtatccac 

aaaattggtgaaacacaogaaggtgcttcacaaatggactggatggagcaagaacaagac 

cgtggtattactaCcacatctgotgcaacaacagcagcttgggaaggtcaccgtgtaaac 

attatcgatacacctggacacgtagacttcactgtagaagttgaacgttcattacgtgta 

cbtgacggagcagfetacagtacttgatgcacaatcaggtgttgaaootcaaactgaaaca 

gtttggcgtcaggctacaacttatggtgttcoaogtatcgtatttgtaaacaaaatggac 

aaattaggtgctaacttcgaatactctgtaagtacattacatgatcgtttaeaagctaac 

gctgctooaatccaattaccaattggtgcggaagacgaattcgaagcaatcattgaatta , 

gttgaaatgaaatgtttcaaatatacaaatgatttaggtactgaaattgaagaaattgaa 

attcctgaagaccacttagatagagctgaagaagctcgtgctagcttaatcgaagcagtt 

gcagaaactagcgacgaattaatggaaaaatatcttggtgacgaagaaatttcagtttct 

gaattaaaagaagctatccgccaagctactactaacgtagaattctacccagtactttgt 

ggtacagctttcaaaaacaaaggtgttcaattaatgcttgacgctgtaattgattactta 

ccttcaccaotagacgttaaaccaattattggtcaccgtgctagcaacootgaagaagaa 

gtaatcgcgaaagcagacgattcagctgaattcgctgcattagcgttcaaaghtatgact 

gacccttatgttggtaaattaacattcttccgtgtgtattcaggtaoaatgacatctggt 

toatacgttaagaactctactaaaggtaaacgtgaacgtgtaggtcgtttattacswatg . 

cacgctaactoacgtcaagaaatcgataotgtatactctggagatatcgctgctgcggta 

ggtottaaagatacaggtactggtgatactttatgtggtgagaaaaatgacattatcttg 

gaatoaatggaattcccagagccagttattcacttatcagbagagccaaaatotaaagct 

gaccaagataaaatgactcaagctttagttaaattacaagaagaagacccaaoattocat 

gcacacactgacgaagaaactggacaagttatcatcggtggtatgggtgagcttcactta 

gacatcttagtagaccgtatgaagaaagaattcaacgttgaatgtaacgtaggtgctcca 

atggtttcatatcgtgaaacattoaaatoatctgcacaagttcaaggtaaattototcgt 

caatctggtggtcgtggtcaatacggtgatgttcacattgaattcacaocaaacgaaaca 

ggcgcaggtttcgaattcgaaaacgctatcgttggtggtgtagttcctogtgaatacatt 

ccatcagtagaagctggtcttaaagatgctatggaaaatggtgttttagcaggttatcct 

ttaattgatgttaaagctaaattatatgatggttcatacoatgatgtogattcacctgaa 

atggcxjttoaaaattgctgcatcattagcacttaaagaagctgctaaaaaatgtgatcct 

gtaatottagaaocaatgatgaaagtaactattgaaatgcctgaagagtacatgggtgat 

atcatgggtgacgtaacatctcgtcgtggacgtgttgatggtatggaacctcgtggtaat 

gcacaagttgbtaatgcttatgtaccactttcagaaatgttoggttatgcaacatcatta 

cgttcaaacaotcaaggtcgcggtacttaoactatgtacttogatoactatgctgaagtt 

ccaaaatcaatcgctgaagatattatcaagaaaaataaaggtgaa 




MAREFSLEKTFJn:GIMftHIDfl)GKTTTTERILYyTGRIHKIGECHBOJU3QMl3SfllffiQEQ^ 

ITITSAAaT2«WEGHRVHIIOTPGHVDFTVBVBRSmVLDG&VT\na^ 

RQATTYQVPRIVPmiKMlKLGftHPEySVSTIJroRLQaNaaPIQLPIGft^^ 

MKCFKYmaCTBIBBIEIPE0[lLDRaEEaRASLIEa.VM!TSDEiaJEKYI.GElEEISVSEI. 

KBMRQaraWEFYPTOCCTAFKIilKXSUQimDAVIDYLPSPUroKPIIGHRA 

AKarmSAEFAAIJVFIC«MmPYVG^XTFFRWSGT^WSGSYVKNSTKGKRERVQELLQMa 

NSEQEIOTVYSGDIAAAVaLKDTGTQDTLCGEKimilLESMEPPEPVIHLSTO 

DKMTQALVKIjQEEDPTPHaHIDBBlTGQVIIGGMGBLHI.DIIiVDRiaaEFIWECISVGAPMV 

SYRBTFKSSAQVQGKFSRQSGGRGQYGDVHIEFTPNETGAGFBFENAIVGGUVPREYIPS 

VEAGLKDflMEMGVIiAQYPLID\?KAKLYBGSYHDTOSSEMAFKIAASIJUiKBA2V^^ 

OTO^SM^raV^^MIMDIIKKNKGE ^ . 




cctaaagag^atSgagaatgcaggctttaatJictgtagtgattggag^^ 

agtgaagttgttggtaaacacggtgaaaaagttactgtcgatgtaggcattgcagaagct 

aaaccagaagattatgatgcattattaattcctggaggattttcaccagatcatttacgt 

ggagatacagaaggtcgatatggcacatttgctaaatactttactaaaaatgatgtacca 

acatttgccatttgtcatgggccacaaatactaatagatacagacgatttaaaaggtcgt 

acgttaacagcagtattaaatgtacgcaaagatttatcaaatgcaggcgcacatgtagtt 

gatgagtcagtagttgtagacaacaatattgtaacaagtcgagtaccagacgatttagat 

aattttaatcaagaaatcgttaaacaattacaa 


130. 


MTKKV^AIILa]SlEFEDIEySSPKEALEmGF)mroT:GDTANSEWGKHGEKVT\nWGIAEA 
KPEDYDftliLIPGGFSPDHLRGDTEGRyGTFAKYFTKNDVPTPAICHGPQILIDTDDIJCGR 
TLTAVia!TORKDI.SNAGAHVVDESVWDNNIVTSRVPDDLDDFISIREIVKQLQ 


131. 


acggctaatcatgaacaaatcattgaagcgattaaagaeiatgtcagtattagaattaaac 
gacttagtaaeagceattgaagaagaatttggtgtaactgcagctgctccagtagcagta 
gcaggtgcagotggtggcgctgacgctgcagcagaaaaaaotgaatttgaogttgagtta 
acttcagctggttcatctaaaatcaaagttgtteiaagctgttciaagaagcaactggttta 
ggattaaaagatgctetaagaattagtagacggagctcctaaagtaatcaaagaagcttta 
cctaaagaagaagctgaaaaacttaaagaacaattagaagaagttggagctactgtagaa 


132. 


MANHEQIIEAIKEHS\ra>BUa)LVKAIEEEFGVTAAAPVAVAGAAGGADAAAEKTEFDVEI. 
TSAGSSKIKWKAVKEATCMLKDAKELVDGAPKVIKEALPKEEAEKLKEQLEEVGATVE 
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133. 


otagaattacaattagcaattgatttattaaacaaagaagacgcggctgagttagcaaat 
aaagtaaaagattatgtagatatcgtagaaatcggtacgccaatcatttacaacgaaggc 
ttaccagcagttaaacatatggcagacaacattagtaat^^^ 

aaaattatggatgcagctgattatgaagttagccaagcaattaaatttggcgcggiiv^u>-° 

aaagttgcagtagcaggtggaattaaaccagatacaattaaagatattgtcgotgaaagt 
cctgatcttgctattgttggtggcggaatcgcaaatgcagatgatccagtagaagctgca 

aaacaatqtcgcgc tgcaatcgaaggtaag _ ^ 


134. 


MELQLAIDLimmAMLANKVKDYVDIVEIGTPIIiaffiGLPAVKHlo™ 

KIMDAMYEVSQAIKFG2U3VITILGVaBI12ySIK2WVIEEAHKlJNKQDLVDMIAVQDI^KR^ 

KELDEMGADYIAYHTGYDLQAEGQSPLBSIilTVKSVIKIISKVAVaGGIKPDTIKDIVaES 

PDLVTVGGGiaNADDPVEAAKQCRAAIEGK 




atgaaaaaattagtacctttattattagccttattacttctagttgctgcatgtggtact 
aatggtaaacaaagoagtgataagtcaaatggcaaattaaaagtagtaacgacgaattca 
attttatatgatatggctaaaaatgttggtggagacaacgtcgatattcatagtattgta 
octgttggtcaagatcctcatgaatatgaagttaaacctaaagatattaaaaagttaact 
gacgctgacgttattttatacaacggattaaatttagagactggtaacggttggtttgaa 
aaagccttagaacaggotggtaaatcattaaaagataaaaaagttatcgcagtatcaaaa 
gatgttaaacctatctatttaaaoggtgaagaaggcaacaaagataaacaagatccacac 
gcatggttaagtttagataacggtattaaatacgtaaaaacaattcaacaaacatttatc 
gataacgacaaaaaacataaagcagattatgaaaagcaaggtaacaaatacattgctcaa 
ttggaaaaattaaataatgacagtaaagacaaatttaatgacattcoaaaagaacaacgt 
gccatgattacaagtgaaggtgccttcaagtacttctcaaaacaatacggtattacacca 
ggttatatttgggaaattaacactgaaaaacaaggtacacctgaacaaatgagacaagct 
attgagtttgttaaaaagcacaaattaaaacacttattagtagaaacaagtgttgataag 
aaagcaatggaaagtttatctgaagaaacgaagaaagatatctttggtgaagtgtacaca 
gattoaatcggtaaagaaggcactaaaggtgactcttactacaaaatgatgaaatcaaat 
attqaaactgtacacggaagcatgaaa _ 


136. 


MKKLVPLLrjaii:.LVAACGTGGKQSSDKSNGKLKVVTTNSILYDMaKNVGGDl^ 

PVG0DPHEyEVKPKDIKKLTDflDVILYNGLNI.ETQrK3WFEKALEQAGKSLKDKKVIAVSK 

DVKPXYIMGEEGNKDKQDPHAm-SLDNGIKinra'IQQTFIDKlDKKHKADYEKQGNKYIAQ 

LEKLNNDSKDKFNDIPICEQRAMITSEGAFKYFSKQYGITPGYIVffilHTEKQGTPEQMRQA 

IEFVKKHKI.KHLi:.VETS\roK3CAMESLSEETKKDIFGEVyTDSIGKEGTKGDSYYKMt4KSN 

lETVHGSMK 


137. 


atgacaactgatattttgaacatttctgaagaacaacttgttgattattctaaagcccac 
aatgaaccttcttggatgacagaattacgtaaaaaagctttgaaattaacagaaacttta 
gaaatgccaaaacctgataaaacaaaattaagaaaatgggattttgattcttttaaacaa 
cacgatgtaaaaggtgatgtttatcaatctttatcacaattacctgagtcagtaagagaa 
attattgacgtagatoattctaaaaacttagtaattcaacataabaatacgattgcgtao 
acacaagttgatgataatgcatcgaaagatggcgttatcgttgaaggtttagcagacgct 
cttatgaaccatagtgatttagtacaaaagtactttatgaaagatgcagtaacagtagat 
gaacatcgtatcacagcgctacacacggcattagttaatggtggcgtatttgtttatgtt 
cctaaaaatgtagttgtagaacatccagtacaatacgttgtgttgcacgacgacgaaaat 
gcaagcttttataaccatgttatcatcgttactgaagaaagcgccgaagtcacatatgtt 

attgctggtgcaaattcaaatatcacatatggctcagtggactatatggataaaggcttt 

acaggtcatatcattcgaogtggtattactgaagcggatgcctcaattaattgggcacta 

ggtttaatgaatgagggtagccaaattattgataatacaacaaatttatttggtgatcgt 

tcaacaagttoacttaaatcagtagttgtaggtacaggcgaacaaaaaattaatctaaca 

tctaaaatcgtacaatatggtaaagaaacagatggttatatccttaaacatggtgttatg 

aaagaacatgcatcgtctgtatttaatggtatcggctaoattaagcatggtggaactaaa _ 

tcaattgctaatcaggaatcacgtgtattaatgttatotgaacatgctcgtggtgacgcg 

aatcctattttattaattgatgaagatgatgtacaagctggtcatgctgcatcagtaggt 

cgtgttgatccagatcaactttactatttaatgagtcgtggtatttctcaaagagaagcg 

gaacgtcttgttatacatggtttcttagatccagtagtacgtgaattacctatogaagac 

fTH-aaannhmahtCTaaaaaaataattgaacgcaaagtttctaaa ^ — . 


138. 


MTTDILNISEEQLVDYSKAHlffiPSiraTELRKKALKI/rETLIMPKEDKTKLRKWDPDSPKQ 

HDVKGDVYQSLSQLPESVREXIDVDHSKSn^VIQHimiAYTQUriiDiaSKI^^ 

LMiraSDLVQKyFMKDAVTVDEHRITAIJITALVNGGVFVYVPKNVVVEHPVQYV^ 

ASFYMHVlIVTEESAEVr^YVE^na.SrttSGEGNQMIISEVIAGaNSNITYQSVIJYMDro 

TGHIIRMITEaDRSITOJAIXSUSSIEGSQIinNTTtilLFGDR^ 

SKIVQyGKBT»3yiUCHGWinCEHRSS\7Fl!raiGYIKHGGraPKSiaiJQESRVIJaSEHSS 

NPILLIDEDDVQaOffiULSVGRjroPDQLYYLMSRGISQREREElIiVIHQPLDPWIffi 

VKRQLREVIEKfWSK ^ 1 
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139. 


ggtatggtagacgaacttattatagaagataatgaagttaaaggtgtacgtacaaatatt 
ggtacagagtatttatctaaagcagtaattattacaacgggaacatttttacgtggtgaa 
Itcattttlggtaatatgaagtattcaagtggaccaaatcaccaattaccatcaatcaoa 
ttatcagacaatttaagagaacttggttttgatattgttcgttttaaaacaggtacac^^ 
ccgcgtgtaaattoaaaaacaattgactattcgaagactgaaataoaaccaggtgacgat 
gtSggtcgtgcattoagctttgaaacaacagaatatatattagatcaattgccatgttgg 
ctaacgtatactaatgctgaaacacacaaagttatcgatgataatttacatctatctgca 
atgtattcagggatgattaaaggaaccgggccacgttattgcccttcaattgaagataaa 
tttgtfccgatttaatgataagccgcgacatcaacttttcttagagcctgaaggtcgtaat 
acaaatgaagtatatgtgcaaggattgtctacaagtcttcctgaacatgtgcaacgtcaa 
atgttagagacgataccaggtcttgaaaaagcagatatgatgcgtgccggctacgcaatt 
aaatatgatgcgattgtgccaacgcagttatggcctacacttgaaacgaaaatgattaaa 
iacttatatactgcaggtcaaattaatggtacatctggttatgaagaagcagcaggacaa 
ggattgatggcaggtattaacgctgcaggtaaagtgttaaacacaggcgaaaagatatta 

gaaccttatcgtttactaacatcacgtgcagaatatcgtttgttactacgtcatgataat 
gctgatttgagattgacggatatgggatatgaacttggtatgatttctgaagaaagatat 
gcacgttttaatgaaaaacgtcagcaaattgatgcggaaattaagcgtttatcagatatt 
cgtattaaaccaaacgaacatacgcaagcgattattgaacaacatggtggttctcgctta 
aaagatggtattttagctatcgatttattacgcagacctgaaatgacttacgatataatt 
ttagaacttttagaagaagaacatcaattgaatgcagatgttgaagaacaagtagaaata 
caaacaaaatatgaaggttatatcaataaatcactacaacaagttgagaaagttaagcgt 
, atggaagagaagaaaattccagaagacttagattatagtaagattgatagtttggcgact 
gaagcgcgagaaaaattatcagaagtaaaacctttaaatattgcacaagc ttc tagaata 
tcaggggtaaatccagcagacatatctatattattgatttacttagaacaaggtaaactc 


140. 


M7QEYDVIVIGAGHAGVEAGIiASaimQAKTU!tTIMIJ3NIAFMPC^ 

IDM■GGQ^IAKTIDKTHIQMRMIJ!ra3KGPAVKM.RAQRDKVLYQQE^4KRVIEDEEa!&HIMQ 

GMVDELIIBDNEVKGVRTNIGTEYI.SKAVIITTGTFI.RGEII1/3^1MKYSSGEI!JHQLPSIT 

LSDNLKELGFDIVRFKTGTPPRVNSKTIDYSKTEIQPGDDVGRAFSFETTEYILDQLPCW 

LTYTNAETHKWIDDMLHLSAMYSGMIKGTGPRYCPSIEDKFVBFNDKPRHQIiFIiEPEGtaS 

TNEVYVQGLSTSLPEHVQRQMLETIPGLEKADMMRAGYMBYiaiVPTQLWPTLETK^ 

IinUYTAGQINGTSGYBEAAGQGIjMaGINAAGK\aiOTGEKILSRSDAyiGVLIDDLOTKQTO 

EPYELLTSRABYRLLLRHDtBVDIOECLTnMGYEICMISEERYftKFl^ 

RIKPlffiHTQRIIEQHGGSKI.KDGILaiDLIiRRPEMTYDIILELLEEEHQLNftDVEEQVEI 

QTKYEGYIMCSLQQVEKVKRMEEKKIPEDLDYSKlDSL&TEflREKLSEVKPLNIAQASRI 

SGVMPADISILLIYLEQSKIKiRVSD . 


141. 


LMINEREWILIYLDNAAXTKAFEEWIOTYLKVlTOSMYYlJPNSPHKAGLQANQIiLQQflKT 

0INSMINSKTNYI3VVFTSGATESrailIJaKGIAYRKFDTftKEIlTSVLEHPSVLEVVRyi.E 

AHEGFKVKYVriVKKDGSINI.EHFKEtMSDiOTGLOTCMYVHlWGQIQP 

KaHFHVDAVQAFGKlSMDUOTIDSlSLSGHKFNGIXGQGVLLVNHIQimPTVHGGGQEy 

GVRSGTV^rDPITOIA^IVKAMKIaNENFBAIJS»iWEL!!TO • 

P\raiSFPGVKGEWLVNAFSKYDimSTTSACSSKRHKLNEVI,AAM6LSDKSIEGaiRLS 

FGATTTKEDIAKFKEIFIIIYEEIKELLK 


142. 


MKKQQKEFKSFYSIRKSSLGVASVAISTLLimSITOEaQaAAEBTGGTNTEAQ^^^ 

SPTTTSEKAPETKPVANAVSVSNKEVEAPTSETKEAKEVKEVKAPKETKEVKPAAKATNK 

TYPimQELREAIKOTAIKDKDHSAPNSRPIDFEMKKKDGTQQPYHYASSVKPARVIF'rD 

SKPBIELGLQSGQFTOKFEVYEGDKKLPIKLVSYDTVKDYAYISFSVSNGTKAVKIVSST 

HFNNKEEKYDYTLMEFAQPIYHSADKFKTEEDYKAEKUiaPYKKZaOTLERQV^ 

KLPEKLKAEYKKKLEDTIOCAlJJEQVKSAITEFQimjPraiEKra'DLQDTK^^ 

StMDTFVKHPIKTGMLNGKKYMVMETOOTDYWKDFMraGQEWRTISKD^^ 

YEGKTLTOAIVK^raVKTIDYIX3QYHVRr^7IIEKAFTK»ImHCStJKKEQQIOTSAK^ 

PSKeTPSPVEKESQKQDSQKDDlSKQI.PSVEEaain>ASSESGKG\miATKETKGEVESSSTT 

PTEOroSTTQNVAKPTTGSSKTTKDVVQTSAGSSEAKDS&PIiQKaNIKtmTOH^ 

OTQBHKAKSLPQTGEESlSIKDimiPIMM.IiALSSrVaFVLERKKKN 
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atgagctggtttgataaattattcggcgaagataatgattcaaatgatgacttgattcat 
agaaagaaaaaaagacgtcaagaatcacaaaatatagataacgatcatgaotcattactg 
cotcaaaataatgatatttatagtcgtccgaggggaaaattccgttttcctatgagcgta 
gcttatgaaaatgaaaatgttgaaoaatctgcagatactatttcagatgaaaaagaacaa 
taccatcgagactatogoaaaoaaagccacgattctcgttcacaaaaacgacatcgocgt 
agaagaaatcaaacaactgaagaacaaaattatagtgaacaacgtgggaattctaaaata 
tcacagcaaagtataaaatataaagatcattcacattaccatacgaataagccaggtaca 
tatgtttctgcaattaatggtattgagaaggaaacgcacaagccaaaaacacataatatg 
tattctaataatacaaatcatcgtgctaaagattcaactccagattatoacaaagaaagt 
ttcaagacttcagaggtaccgtcagctatttttggcacaatgaaacctaaaaagttagaa 
aatggtogtatccctgtaagtaaaccttcagaaaaagttgagtcagataaacaaaaatat 
gataaatatgtagctaagacgcaaacgtctcaaaataaacaattagaacaagaaaaacaa 
aatgatagtgttgtcaaacaaggaactgcatcfcaaatcatctgatgaaaacgtatcatoa 
acaacaaaatcaatgcctaattattcaaaagttgataatactatcaaaattgaaaatatt 
tatgcttcacaaattgttgaagaaattagacgtgaacgagaacgtaaagtgcttcaaaag 
cgtcgatttaaaaaagcgttgcaacaaaagogcgaagaacataaaaacgaagagcaagat 
gcaatacaacgtgcaattgatgaaatgtatgctaaacaagcggaacgctatgttggtgat 
agttcattaaatgatgatagtgacttaacagataatagtacagatgctagtcagcttcat 
acaaatggcatagagaatgaaactgtatoaaatgatgaaaataaacaagcgtcaatacaa 
aatgaagacactaatgacactcatgtagatgaaagtccatacaattatgaggaagttagt 
ttgaatcaagtatcgacaacaaaacaattgtcagatgatgaagttacggtttcgaatgta 
acgtctcaacatoaatcagcactacaacataacgttgaagtaaatgataaagatgaacta 
aaaaatcaatccagattaattgctgattcagaagaagatggagcaacgaataaagaagaa 
tattcaggaagtcaaabcgatgatgcagaattttatgaattaaatgataoagaagtagat 
gaggatactacttcaaatatcgaagataataccaatagaaacgcgtctgaaatgcatgta 
gacgctcctaaaacgcaagagtacgcagtaactgaatctcaagtaaataatatcgataaa 
acggttgataatgaaattgaattagcaccgcgtcataaaaaagatgaccaaacaaactta 
agtgtcaactcattgaaaacgaatgatgtgaatgataatcatgttgtggaagattcaago 
atgaatgaaatagaaaagaataacgcagaaattacagaaaatgtgcaaaacgaagcagct 
gaaagtgaacaaaatgtcgaagagaaaactattgaaaacgtaaatocaetagaaacagact 
gaaaaggh t tcaac tt taagtaaaagaccatttaatgttgtoatgacgccatctgataaa 
aagcgtatgatggatcgtaaaaagcattcaaaagtcaatgtgoctgaattaaagcctgta 
caaagtaagcaagctgtgagtgaaagaatgcctgcgagtcaagccacaccatcatcaaga 
tctgattcacaagagtoaaatacaaatgcatataaaacaaataatatgacatcaaacaat 
gttgagaacaatcaacttattggtcatgcagaaaCagaaaatgattatoaaaatgcaoaa 
caatattcagagcagaaaccttctgttgattcaactcaaacggaaatatttgaagaaagt 
oaagatgataatcaattggaaaatgagcaagttgatoaatoaacttogtcttcagtttca 
gaagtaagcgacataaotgaagaaagcgaagaaacaacacatocaaacaatactagtgga 
caaoaagataatgatgatcaacaaaaagatttacagtcatcattttcaaataaaaatgaa 
gatacagctaatgaaaatagacctcggacgaaccaacaagatgttgcaacaaatcaagct 
gtacaaacatctaagccgatgattcgtaaaggcccaaatattaaattgccaagtgtttoa 
ttactagaagaaccacaagttattgagtcggacgaggactggattacagataaswiagaaa 
gaactgaatgacgcattattttactttaatgtacctgcagaagtacaagatgtaactgaa 
ggtccaagtgttacaagatttgaattatcagttgaaaaaggtgttaaagtttcaagaatt 
acggcattacaagatgacattaaaatggcattggcagcgaaagatattcgfcatagaagcg 
cctattccaggaactagtcgtgttggtattgaagttccgaaccaaaatccaacgacagtc 
aacttacgttctattattgaatotccaagtttttaaaaatgctgaatctaaattaacagtt 
gcgatggggtatagaattaataatgaaccattacttatggatattgataaaacgccacac 
gcactaattgcaggtgcaactggatcagggaaatcagtttgtatcaatagtattttgatg 
tctttactatataaaaatcatcctgaggaattaagattattacttatcgatccaaaaatg 
gttgaattagctccttataatggtttgccacatttagttgcaccggtaattacagatgtc 
aaagcagctacacagagbttaaaatgggccgtagaagaaatggaacgacgttataagtta 
tttgcacattaccatgtaogtaatataacagcatttaacaaaaaagcaccatatgatgaa 
agaatgccaaaaattgtoattgtaattgatgagttggctgatttaatgatgatggctccg 
caagaagttgaacagtctattgctagaattgctcaaaaagcgagagcatgtggtattcat 
atgttagtagctacgcaaagaccatctgtcaatgtaattacaggtttaattaaagccaao 
ataccaacaagaattgcatttatggtatcatcaagtgtagattcgagaacgatattagac 
agtggtggagcagaacgottgttaggatatggcgatatgttatatcttggtagcggtatg 
aataaaccgattagagttcaaggtacatttgtttctgatgacgaaattgatgatgttgtt 
gattttatcaaacaacaaagagaaccggactatctatttgaagaaaaagaattgttgaaa 
aaaacacaaacacaatcacaagatgaattatttgatgatgtttgtgcatttatggttaat 
gaaggacatatttcaacatcattaatccaaagacatttccaaattggotataatagagca 
gcaagaattahcgatcaattagagcaactcggttatgtttcgagtgctaatggttoaaaa 
ccaagggatgtttatgttacggaagcagatttaaataaagaa ; 
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atgcctaaacgtaatgatatcaaaacaattttagtaatagggtctgggccaattatcata 

ggLaagcagctgaatttgattatgctggaacacaagcatgtctagctttaaaagaaga^ 

ggatatSgagttattcttgtaaattcaaatccagcgacaatcatgactgataaggaaatt 

g?gglSta£atatcgaaccgttaactcatgattttatagcgcgaatta^^^ 

gagSaacctgacgctttacttccaactttaggtggtcaaacaggtttsMoatggcg^^^ 

^a^S^raft^S^SI^^^^^^^ 

atttgtcataatgatgaagaattacatgaaatcgtctcaaatggtcttcattatagtcca 

gcaacgcaatgtttattagaaaaatctatcgcaggttttaaagaaatcgaatacgaagta 

atgcgtgataaaaacgataatgccatcgttgtatgtaacatggaaaatattgatccagtt 

ggtattcatacaggcgattcaattgttgtggcbcctagteaaacattatcagatgttgag 

tatcaaatgttacgtgatgtttcattaaaagttattogagctttaggtatogaagg^^^ 

tqtaatgttcaattagcattagatccccattoattcgattattatattatagaagtaaat 

ccgcgtgtatcacgttcatcagcgttagcttcaaaagcaaoaggatatoctattgcaaaa 

ttagctgctaaaatcgcggttggtctaaca.ttagatgaaatgttaaatccaattacagga 

acatcttatgcagcgtttgaaccaaotttagactatgtgatttcaaaaataccaagattt 

ccttttgataaatttgaaaaaggagaacgagagcttggcacacaaatgaaagcaacaggc 

gaagttatggocattggtcgaaottacgaagaatcattgttaaaagcaattcgatcactt 

gagtatggtgtgcatcacttaggattaccaaatggtgaaagcttcgatottgattacacc 

aaagaacgtatttcacaccaagatgatgaacgattatttttoatcggcgaagcaattaga 

agaggcacaacattagaagaaattcataatatgactcagattgattacttcttcttacac 

aagttccaaaacattattgatattgagcatoaattaaaagagcatcaaggtgatttagaa 

tatcttaaatatgcaaaagattatggatttagtgataaaacaatagcgcafccgctttaaC 

atgacggaagaagaagtatatcaattgcgtatggaaaatgatattaaacctgtttacaag 

atggttgatacttgcgcagctgaatttgaatcttcaacaccatattattatggtacatac 

gaaactgaaaatgaatccatagttactgacaaagaaaaaatcttagtattaggctctgga 

ccaattcgaatcggccaaggtgtagaatttgactatgogacagttcatgccgtttgggca 

attcaaaaagcagggtacgaagcgataattgtgaataacaatccagaaacagtttcaaca 

gacttctoaatttctgacaaattatactttgaacctttaactgaagaagatgtgatgaat 

atcattaatttagaaaaacctaaaggtgtogttgtacaatttggaggacaaacagcgatt 

aatttagcagacaaattggctaaacatggtgttaaaatacttggtacttcactagaaaat 

ctaaatcgtgctgaagatagaaaagaatttgaagcactattaagaaaaattaacgtgcca 

cagccacaagggaaaacagctacatcacctgaggaagcattagcgaatgctgcagaaatc 

ggatatccggttgtagtaagacottcttatgtattaggtggtcgcgcaatggaaattgta 

gacaatgacaaagagttagaaaactatatgacccaggctgtaaaagcgagtccggaacat 

ccggtacfcagtcgatagatatttaactggtaaagaaattgaagttgatgcgatttgtgat 

ggagaaacggtcattattccaggaatcatggaacatattgaacgtgctggtgtgcatagt 

ggtgactcaatcgtftgtatatccaccaoaaactttgacagaagacgagttagcaacactt 

gaggactataotataaaattagctaaaggtttaaacatcattggcttaatcaacattcaa 

ttogttatagctcacgatggtgtgtatgttttagaagtaaatccacgttctagtagaacg 

gtaccattcttaagtaaaattactgatattccaatggcacaattagctatgcgagcaatc 

attggggaaaaactaacagatatgggttatcaagaaggggttcaaccatatgctgagggt 

gtctttgtgaaagcaccagtatttagttttaataaattgaaaaatgttgatattacttta 

ggacctgaaatgaagtcaacaggtgaagtgatggggaaagatactaoattagaaaaggcg 

ttattcaaagggttaacaggtagtggcgttgaagttaaagatcacggtacagtattaatg 

aocgtcagtgacaaagataaagaggaagttgttaaattggcacaacgottaaatgaagtt 

ggctataaaattttagcaacgtctggaacagctaataaattagotgagtatgaoatacct 

gcagaagtagtaggcaaaattggtggcgaaaatgatttattaacacgtattcaaaatggt 

gatgttcaaatcgttataaataoaatgactaaaggtaaagaagtagaaagggatggctto 

caaattagacgtaotacagttgaaaatggtattccatgtttgacatctttagataeagct 

aatgccttaacgaatgtaabtgaaagtabgacatttacaabgegtcaaatg 
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145. 


atgattaaoagggataataaaaaggcaataacaaaaaagggtatgatttcaaatogctta 
aacaaattttcgattagaaagtatactgtaggaactgcatcgatttttagtaggtacgaca 
ttgatttbtggtctagggaaccaagaagctaaagotgctgaaaacactagtacagaaaat 
gcaaaacaagatgatgcaacgactagtgataataaagaagtagtgtcggaaactgaaaat 
aattcgacaacagaaaataattcaacaaatccaattaagaaagaaacaaatactgatcca 
caaccagaagctaaaaaagaatcaacttcatcaagtactcaaaaacagcaaaataacgct 
acagctacaactgaaactaagcctcaaaacattgaaaaagaaaatgtfcaaaccttcaact 
gataaaactgcgacagaagatacatctgttattttagaagagaagaaagcaccaaataac 
acaaataacgatgtaactacaaaaccatctacaagtgaaacatctacaagtgaaattcaa 
acaaaaccaactacacctcaagaatctacaaatatttgaaaattcacaaccgcaaccaacg 
ccttcaaaagtagacaatcaagttacagatgcaactaatccaaaagaacoagtaaatgtg 
tcaaaagaagaacttaaaaaaaatcctgagaaattaaaagaattggttagaaatgatagc 
aatacagatcattcaactaaaccagttgctacagctccaacaagtgttgcaccaaaacgt 
gtaaacgcaaaaatgcgctttgcagttgcacaaccagcagcagttgcttcaaacaatgta 
aatgatttaattaaagtgacgaagcaaacaatcaaagttggcgatggtaaagataatgtg 
gcagcagcgcatgacggtaaagatattgaatatgatacagagtttacaattgacaataaa 
gtcaaaaaaggcgatacaatgacgattaattatgataagaatgtaattccfctcggattta 
acagataaaaatgatcctatcgatatbactgatccatcaggagaggtcatbgctaaagga 
acatttgataaagcaactaagcaaatcacatatacatttacagactatgtagataaatat 
gaagatataaaatcacgcttaactctatattcgtatattgataaaaaa?icagttccaaat 
gagacaagtttgaatttaacatttgctacagcaggtaaagaaacaagccaaaatgtcaot 
gttgattatcaagatccaatggtccatggtgattcaaacattcaatctatotttacaaaa 
ttagatgaagataagcaaactattgaacaacaaatttatgttaacccattgaaaaaatca 
gaaaccaacactaaagttgatatagctggtagtcaagtagatgattatggaaatattaaa 
ctaggaaatggtagcaccattattgaccaaaatacagaaataaaggtttataaagttaao 
tctgatcaacaattgcctcaaagtaatagaatctatgattttagtcaataogaagatgta 
acaagtcaatttgataataaaaaatcatttagtaataatgtagcaacattggattttggt 
'gatattaattcagcctatattatcaaagttgttagtaaatatacaoctacatcagatggc 
gaaotagatattgcccaaggtactagrtatgagaacaactgataaatatggttattataat 
tatgcaggatattcaaacttcatcgtaacttctaatgacactggcggtggcgacggtact 
gttaaacctgaagaaaaffttatacaaaattggtgactatgtatgggaagacgttgataaa 
gacggtgttcaaggtacagattoaaaagaaaaaccaatggcaaacgttttagttacatta 
acttacccggaoggtaotaoaaaatcagtaagaacagatgccaatggtcattatgaattc 
ggtggtttgaaagacggagaaacttatacagttaaattcgaaacgccaactggatatctt 
coaaoaaaagtaaatggaacaactgatggtgaaaaagactcaaatggtagttcggttact 
gttaaaattaatggtaaagatgatatgtctttagatactggtttttacaaagaacctaaa 
tacaacttaggtgactatgtatgggaagatactaataaagatggtatccaagatgcaaat 
gagccaggaatcaaagatgttaaggttaoattaaaagatagtactggaaaagttattggt 
acaactactactgatgcotcgggtaaatataaatttacagatttagataatggtaactat 
acagtagaatttgaaacaccagcaggttacacgccaacggttaaaaatactacagctgat 
gataaagattctaatggtttaacaacaacaggtgtcattaaagatgoagataatatgaca 
ttagacaggggtttctataaaacaccaaaatacagtttaggtgattatgtttggtacgac 
agtaataaagacggcaaacaagattcaactgaaaaaggtatcaaagatgtgacagttaca 
ttgcaaaacgaaaaaggcgaagtaattggaacaactaaaacagatgaaaatggtaaatat 
cgtttcgataatttagatagcggtaaatacaaagttatttttgaaaagoctgctggctta 
acacaaacagttacaaatacaactgaagatgataaagatgcagatggtggcgaagttgac 
gtaacaattacggatcatgatgatttcacacttgataacggatacttcgaagaagataca 
tcagacagcgattcagactcagatagtgactcagacagogaotcagactcagacagcgac 
tcagactcagacagtgattcagattcagacagcgactcagattcagatagcgactcagat 
tcggacagcgattcagactcagatagcgactcagattcagatagcgattcagactcagac 
agcgacteagat tcaga tagcgat tcggactcagacagcgattcagactcagatagcgac 
tcagactcagacagcgactcagattcagatagcgattcggactcagatagcgactcagat 
tcagacagcgattcagactcagatagcgactcagattcagacagcgattcagaotcagat 
agcgactcagactcagacagtgattcagattcagacagcgactcagactcagatagcgac 
tcagattoggaoagogactcagactcagatagcgactcagactcagacagtgattcagac 
agcgattoagactcggatgcaggaaaacatacacctgttaaaccaatgagtactactaaa 
gaccatcacaataaeigcaaaagcattaccagaaacaggtagtgaaaataacggctcaaat 
aacgcaaogttatttggtggattatttgcagcattaggttcattattgttattcggtcgt 
cqcaaaaaaoaaaacaaa . 


146. 


atgactcatttattagagacatttgagatgtcaatagatoaccaggaagatggtttagtt 
gttatttctatgcctgttactgataaagtaaaacaaccatttggatatttacatggtggg 
gcttcgattgctttaggtgaaacagcatgttcattaggatotgctaatttaattgaeaca 
accaaatttattocattaggtttagagatgaatgctaaccatattcattctgctaaagat 
ggtcgtgttactgcgacagctgaaattattcatcgaggtaagtcgacacatgtatgggat 
ataaaaattaagaatgacaaagaacaattaattacagttatgcgtggtacagttgctatt 
aaacctttaaaa 




atggagcatacaactatgaaaataacaacgattgctaaaacaagtttagcactaggcctt 
ttaacaacaggtgtaatcacaacgacaacgcaagcagcaaacgcgacaacaccatcttcc 
actaaagtggaagcaccacaatcaacaccgccctoaactaaciatagaagcaccgcaatca 
aaaccaaacgcgacaacaccgccctcaactaaagtagaagcaccgosiacaaacagcaaat 

atgcaatctactaaatcagacaoaoccw;aatcgocaaccacaaaacaagtaccaacagaa 
ataaatcctaaatttaaagatttaagagogtattatacgeaeMScaagtttagaatttaaa 
aatgagattggtattattttaaaaaaatggacgacaataagatttatgaatgttgtcoca 
gattatttcatatataaaattgotttagttggtaaagatgataaaaaatatggtgaagga 
gtacataggaatgtogatgtatttgtcgttttagaagaaaataattaoaatotggaaaaa 
tattctgtcggtggtatoacaaagagtaatagtaaaaaagttgatceicaaagcaggagta 
agaattactaaggaagataataaaggtacaatctctcatgatgtttcagaattcaagatt 
actaaagaacagatbtccttgaaagaacttgattttaaattgagaeaacaacttattgaa 
aaaaabaatctgtacggtaacffbbggttoaggtaaaattgttattaaaatgaaaaacggt 

aatagtgaaoaaattaaaaacatcgaagbgaatbtgaaa 
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atgaaaaagcaaataatttcgctaggcgcattagcagttgcatctagottatttacatgg 
gataacaaagcagatgcgatagtaacaaaggattatagtgggaaatcacaagttaatgct 
gggagtaaaaatgggacattaatagatagcagatatttaaattcagctctatattatttg 
gaagactatataatttatgctataggattaactaataaatatgaatatggagataatact 
tataaagaagctaaagataggttgttggaaaaggtattaagggaagatcaatatctttcg 

aatcctogtacagatttaaaaatggctaattttcataaatataatttagaagaactttcg 
atgaaagaabacaatgaactacaggatgcattaaagagagoactggatgattttcacaga 
gaagttaaagatattaaggataagaattcagaottgaaaacttttaatgcagcagaagaa 
gataaagcaactaaggaagtataogatctcgtatctgaaattgatacattagttgtatca 
hattatggtgataaggattatggggagcacgcgaaagagttacgagcaaaactggactta 
atccttggagatacagacaatccacataaaattacaaatgaacgtattaaaaaagaaatg 
attgatgacttaaattcaattattgatgatttctttatggaaactaaacaaaatagaccg 
aaatctataacgaaatataatcctaoaacacataactataaaacaaatagtgataataaa 
cctaattttgataaattagttgaagaaacgaaaaaagcagttaaagaagcagatgattct 
tggaaaaagaaaactgtcaaaaaatacggagaaactgaaacaaaatcgccagtagtaaaa 
gaagagaagaaagttgaagaacctcaagcacctaaagttgataaccaacaagaggttaaa 
actacggctggtaaagctgaagaaacaacacaaccagttgcacaaccattagctaaaatt 
ccacagggcacaattacaggtgaaattgtaaaaggtccggaatatcoaacgatggaaaat 
aaaacggtacaaggtgaadtcgttcaaggtcccgattttctaacaatggaacaaagcggc 
ccatcattaagcaafcaattatacaaacccaccgttaacgaaccctattttagaaggtctt 
gaaggtagctcatctaaacttgaaataaaaccacaaggtactgaatcaacgttaaaaggt 
actcaaggagaatcaagtgatattgaagttaaacctcaagcaactgaaacaacagaagct 
tctcaatatggtccgagaccgcaatttaacaaaacacctaaatatgttaaatatagagat 
gctggtacaggtatccgtgaatacaacgatggaacatttggatatgaagcgagaccaaga 
ttcaataagccatcagaaacaaatgcatataacgtaacaacacatgcaaatggtcaagta 
tcatacggagctcgtccgacatacaagaagccciagcgaaacgaatgcatacaatgtaaca 
acacatgcaaacggccaagtatcatacggagctcgtccgacacaaaacaagccaagcaaa 
acaaacgcatataacgtaacaacacatggaaacggccaagtatcatatggcgctcgccca 
acacaaaacaagccaagcaaaacaaatgcatacaacgtaacaacacatgcaaacggtcaa 
gtgtcatacggagctcgccogacatacaagaagcaaagtaaaacaaatgcatacaatgta 
acaacacatgcagatggtaotgcgacatatgggcctagagtaacaaaa 






149. 


atgaaaaaattagcaacagtaggttctttaattgbaacaagcactttagtattctoaagt 

caaaatgtacaaaatcatcgtccttatggcggagtagtaccacaaggaatgacgcaagca 
caatatactgaattagagaaagctttaccccaattaagcgctggcagtaatatgcaagac 
tataatatgaaattgtatgatgcgacgcaaaatattgctgataaatacaatgtgataatt 
acaactaatgtaggggtatttaaaccacatgctgttagagatatgaatggccatgcgtta 
cctttaacaaaagatggcaatttttatcaaacgaatgtagatgcaaatggtgttaatcat 
ggtggtagtgaaatggtgcaaaataaaacaggtcatatgagtcaaoaaggccatatgaat 
cagaacacacacatgaaccaacagccacacatgcaacaaggtcatatgcaatcatcaaac 
catcaaatgatgagtccaaaagcaaatatgcattcatcaaatcatcaaatgaaocaaagt 
aacaaaaaagttttaocagctgctggtgaaagtatgacatcaagtattcttactgcaagt 
attgccgcactactattagtatctgggttattcttagcatttagacgacgttcaacaaat 






150. 


gtgcttaggagtgatttttatatgtcttattccattgttagagtttcaaaagttaaatct 
ggaacaaatacaacgggcatacaaaaacatgttcaaagagaasiataataattatgaaaat 
gaagatatagaccatagtaaaacttacttaaattatgatttggtaaatgctaataaacag 
aattttaataacttgattgatgaaaaaatcgaacagaattatacaggcaaaagaaaaatt 
agaacagacgcgattaaacacattgatggtttaattacatoagacaatgatttctttgat 
aatoaaacgccagaagatacaaagcagttttttgaatatgctaaagagtttttagaacaa 
gaatacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 
atgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 

ggatatgatttagaaogtgggcaatcaagacaagtaaoaaatgctaaacatgagcaaata 
agtcagtataaacaaaaaaoagaatatcataagcaagaatatgaacgtgagagccaaaaa 
acagaccatataaagcaaaagaacgateaattaatgcaagagtaccaaaaatcgttaaat 
acgcttaaaaagcctataaatgttccgtatgagcaagaaactgaaaaagtaggtggttta 
tttagcaaagaaatacaagaaactggaeiatgttgtaateiagccaaaaagatttcaatgaa 
tttcagaaacagataaaagotgptcaagatatttcggaagattacgagtatataaagtct 
ggtagagcottagatgataaagataaggaaatacgagagaaagatgatttattaaataaa 
gcagttgagcgtattgaaaacgcagaogataattttaaeeaactttacgaaaatgcaaag 
ccacttaaagagaatatagaaatagegttaaagcttttaaaaatottaotaaaagagtta 
gaacgagttttaggaagaaatacctttgcggaaagagttaataagttaacagaagatgaa 
cctatggca 






151. 


PKTSEVPSAIFGT^m^KLaSGRIPVSKPSEKVESDKQKYDKXVRK 
NDSVVISQOTASKSSDENVSSTTKSMPNySKVDtWIKIEiraYAS^ 

RRFKKM.QQICREEHraffiEQDAIQRAIDim2«QAERWGDSSLin)DSDLTDNSTDASQLH 

T(3QHQSMiQHIIVEVNDKDEIiajQSia.IADSEEDGAT!SlKEEYSGSQIDDi!ffiFYEI^ 

EDTTSNIE^ImilRNASE^lHVDaPKTQEYAVTESQVMraDKTVDNEIEI^PRHK^ 

S\nSSLKTNIWM)NHVVEDSSM!lEIEKMAEITEIWQflEAAESEQN^ 

EKVSTLSKRPFNVVMTPSDKKBMdDRKKHSKVWPELKPVQSKQAVSERMPASQATPSSR 

SDSQESimiAYKTNHWrSNNVENNQLIGHAETEiroYQIilAQQySEQKPSVDSTQTEIFEES 

QDDNQLENEQVDQSTSSSVSEVSDITEESEBTTHPNNTSGQQDCJDDQQKDLQSSFSNKNE 

DTANENRPRTNQQDVATMQAVQTSKPMIRKGPNIKLPSVSLLEEPQVIESDEDWITDKKK 

ELNDALFYFNVPAEVQDVTEGPSVTRFELSVEKGVKVSRITALQDDIKMALAAKDIRIEA 

PIPGTSRVGIEVPNQNPTTVNLRSIIESPSFKNAESKLTVAMGYRINNEPLLMDIAKTPH 

AlilAGATGSGKSVCINSIIiMSLriYKKHPEELRLLLIDPKMVELaPYNGLPHLVAPVITDV 

KAATQSLKWAVEEMERRYKLFAHYHVRNITAFNKKAPYDEM^PKIVIVIDEIjADIJMIffllAP 

QEVEQSIARIAQKARACGIHMLVATQRPSVMVITGLIKANIPTRIAFMVSSSVDSRTILD 

SGGAERUbGYGDMIiYLGSGMNKPIRVQGTFVSDDElDDVVDFIKQQREPDYLPEEKELLK 

KTQTQSQDELFDDVCAFMTOEGHISTSLIQRHFQIGYNRAARIIDQIVEQLGYVSSANQSK 

PRDVyVTEADLNKE 
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152. 


MPKRNDIKTILVlGSGPIIlGQAAEFDYAGTQACaiftUKEBGYRVILVNSNPATIMTDKEI 

MKVYIKPLTHDFIARIIRKEQPDALLPTLGGQTGEHMaiQIiHESGVLQ0NNVQr.LGTEI, 

TSIQQAEDREMFRTLMmDIJWPVPKSDrVimmQAFKFKEQW3yPI.lVRPAFTMaQTGOT 

ICmroEELHEIVSNGLHYSPATQCLLEKSIAGFKEIErmmKDKiroilftlVVCNMENIDPV 

GIHTGDSIWAPSQTLSDVEYQMLRDVSLKVIRAI.GIEaGCNVQLAI.DPHSFDYYIIEVN 

PRVSRSSAIASKATGYPIAKLAAKIAVQLTLDEMLKPITGTSYAAFEPTLDYVISKIPRF 

PFDKFEKGERELGTQMKATGEVMAIGRTYEESI.LKAIRSI.EYGVHHLGLPNGESFDI.DYI 

KERISHQDDERLPFIGBAIRRGTTLEEIHNMTQIDYFFLHKFQNIIDIEHQLKEHQGDLE 

YLKYAKDYGFSDKTIAHRFMtfTEEEVyQLRMENDIKPVYKMVDTCAAEFESSTPYYYGTY 

ETEtffiSIVTDKEKILVLGSGPIRIGQGVEFDYATVHAWAIQKAGYEAIIVNNNPETVST 

DFSISDKLyFEPI.TEEDVMNIIIOT:.EKPKeVWQF<3GQTAINIJUJKLaKHGVKILG^^ 

LNFAEDKKEFEAr.LRKINVPQPQGKTATSPEEALANAAEIGYPVVVRPSYVLGGRAMEIV 

DNDKELENYMTQAVKASPEHPVLVDRYLTGKEIEVDAICDGETVIIPGIMEHIEKAGVHS 

GDSIAVYPPQTLTEDBLATLEDYTIKLAKGLNIIGLINIQFVIAHDGVYVLEVNPRSSRT 

WFLSKITDIPMAQLAMRAIIGEKLTDMGYQEGVQPYAEGVFVKAPVFSFNKIiKNVDIT^ 

GPEMKSTGEWGKDTTLEKAI^KGLTGSGVEVKDHGTVlMrVSDKDKBBVVKIiAQRtNEV 

GYKILATSGTAIKnAEYDIPAEWGKIGGEKIDLLTRIQNGDVQIVIimiTKGKEVEBDGF 

QIRRTTVENGIPCLTSLDTANALTHVIESMTFTMRQM 


153. 


mjm)NKKAlTKKGMISimmFSlRKYTOGTASILVGTTLIFGL6«lQEAKAAEKrrST™ 

AKQDDATTSDNKEVVSETENNSTTElSraSTNPIKKETNTDSQPEAKKESTSSSTQKQQNNV 

TATTETKPQNIEKEm/KPSTDKTATEDTSVILEEKKAPNNTNNDVTTKPSTSEPSTSEIQ 

TKPTTPQESTNIENSQPQPTPSKVDNQVTDATNPKEPVNVSKEELKKNPEKLKELVRNDS 

NTDHSTKPVATAPTSVAPKRVNAKMRFAVAQPAAVASNNVMJLIKVTKBTIK^^ 

AAAHDGKDIEYDTEFTIDtnCVKKGDTra'INYIHOTIPSDLTDKJroPIDITDPSGEVIAKG 

TFDKATKQITyTFTDYVDKYEDIKSRrlTI.YSYlDKKIVENETSIJ!JLTFATAGKETSQ^roT 

VDYQDPMVHGDSraQSIFTKLDEDKQTIEQQIYVlWIiKKSAraTKVDIAGSQVDDySra 

LGNGSTIIDQNTEIK\mCVKSIX5QLPQSmiYDFSQYEDVTSQFDNKKSFSlSnSVATIiDFG 

DINSAYIIKWSKYTPTSDGEUJIAQGTSiro'rTDKYGYYlIYAGySNFIVTSHDTGQQDGT 

VKPEEKLYKIGDYVWEDVDKDGVQGICSKEKPtlAireLVTimrEDGTTKSVRTna^^ 

GGLKIX5ETYTUKFETPTGyi.PTKVNGTTDGEKDSNGSSVTVKINGmMSIJ^ 

Ytsn^GDYVVmiTNKDGIQDaJSIEPGIKDVKVTLKDSTGKVIGTrnmSaKYKF^ 

TVEFETPAGyTPTVKSrrTADDKnSNGLTTTGVIKDADIJMmjDR6PYKTPKYSLGDY\^^ 

SNKDGKQDSTEKGIKDVTVTLQNBKGBVIGTTKTDEIIGKYRFDBILDSGKYKVIFEKPAGL 

TQTVTIITTEDDKnaDGGEWDVTITDHDDFTLDEIGYFEEDTSDSDSDSDSDSDSDSDSDSD 




OT^S^D^WDOT^SsDSDSDSDAGKHTPVKPMSTTKDHHNKAKALPETGSENWGSN 
NATliPGGLFAflLGSLLM'QRRKKQNK 


154. 


OTHLLETFEMSIIlHQEDGi:.VVISMPVTDKyKQPFGYLHGGASIALGETACSLGSAm,IDT 
TKFIPLGLE^mMraIHSAKDGRVTATAEIIHRGKSTHVWDIKIKNDKEQI.ITVMRGTVAI 
KPLK 


155. 


MBHTTIKITTIAKTSLALGLLTTGVITTTTQAAMATTPSSTKVEAPQSTPPSTKIEAPQS 

KPNATTPPSTKVEAPQQTANATTPPSTKVTTPPSTNTPQPMQSTKSDTPQSPTTKQVPTE 

INPKFKDLRAYYTKPSLEaFBCNEIGIIIJUOWTIRFMNWPDYFIYKIALVGICDDKKYGEG 

VHRJSnroVF^AniiEEOTIYNLEKYaVGaiTKSNSKKVDHKAGVBJTKEDNKGTISHDVSEFKI 

TKEQISLKEIiDFKLRKQLIEKNI<nJYGWGSGKIVIKMKNGGKYTFELHia<iQEimMAD 

NSEQIKNIEVIILK 


156. 


MKKQlISLGALAVASSLFTWDNKaDArVTKDYSGKSQVNAGSKNGTLIDSRYLNSALYYI. 

EDYIIYAIGLTNKYBYGDNIYKEAKDHLLEKVXJffiDQYLLBRKKSQYEDYKQWYANYKKE 

NPRTDIJCMMFHKYHLEELSMKEYlffiLQDALKRALDDFHREVKDIKDKNSDLKTFNAAEE 

DKATKEVraLVSErDTLWSYYGDKDYGEHAKELRAKLDLILGDrDMPHKITNERIKKEM 

JDDOTSIIDDFFJETKQlIRPKSITKYWPTTHimCTNSDNKPWFDKLVEETKKAVKEADDS 

WICKKTVKKYGETETKSPWKEEKKVEKPQAPKVDNQQEUKTTAGKABETTQPVAQPLVKl 

PQGTITGEIVKfiPEYPraEIKTVQQEWQQPDFI/rMEQSGPSIiSHNYraPPLTMPILEGL 

EQSSSKLBlKIWIBSTIJIOTQGBSSDIBVKPQaTETTEASQYGPRPQFHKTPKYVKYRD 

AGTGIREYOTjQajFQYEARPREMKPSBrattYlWTTHANGQVSYGARPTYKKPSE™ 

THANGQVSYGARPTQNra"SKTNAYlOTTHGiroQySYGaHPTQNKPSK^ 




MKKIAWGSLOTOTLWSSMPFQNAHADTTSMNVSIKQSQIWQNHRPYGGWPQGMTO^ 
QYTELEKALPQLSAGSIMQDYIWKLYDATQNIADKmnilTTWGVFKPHAVKDMNGHAL 
PLTKDGOTYQTmroANGViraGGSEtlVQNKTGHMSQQGHMNQNTmdNQQPHMQQGHMQSSN 
HQtMSPKANIfflSSKHQMNQSlMKVLP2iAGESMTSSILTASIAALLI.VSGLPLAFRRRSTMK 


158. 


\n:RSDFYMSYSIWVSKWSGTOTTGIQKHVQKEM!mYEl!JEDIDHSKTYUjyDLVlS^^ 

NFHI!n,IDEKIEQlOTraKKKIRTDAIKHIIX3I.ITSlMFFDNQTPEDTKQFFEYaKEPLBQ 

EYGKDNLLyATVHimEKTPHMHYBVVPITDIMRl.SAKEUVGNKKA^ 

GYDLERGQSRQVTNAKHEQISQyKQKTEYHKQEYERESQKTDHIKQKHtim^ 

TIJtKPINVPyEQETEKVGGLFSKEIQETGaSJWISQKDFElBFQKQIKAAQDI SEDYEyiKS 

QRAIiDDKDKSIRBKDDIJJIIKAVERlENAIH^lFNQLyEISU^P 

ERVLGKHTFABRVHECTEDEPMA 
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atgatgaaaaagttaaaagcgagtgaaattagaoaaaaatatctagatttctttgttgaa 
aaaggacatatggttgaaccttctgcaccattagtgccaattgatgatgatacattatta 
tggattaattcaggtgtagcaacattaaagaaatattttgatggacgtgaaacacctaaa 
aagccaagaattgtaaactctcaaaaagctattcgtacaaatgatattgaaaatgttggt 
ttcacagcgcgtcaccatacattctttgaaatgttaggtaacttctcaattggtgattat 
tttaaacaagaagcgattgaattbgcttgggaatttttaacgagtgataaatggatgggt 
atggagccagataaattgtacgttacgattcatocggaagatatggaagoatacaacatt 
tggcahaaagatattgggcttgaagaaagtogtattattcgcattgaaggtaacttctgg 
gatattggtgaagggccttoaggaocgaacaotgagattttctatgatcgcggagaagca 
tatggacaagacgatccggcagaagaaatgtatccaggtggagaaaatgaacgctatctt 
gaagtatggaacttagtatttagtgaattcaatcataataaagatcatagttacacacca 
ttaoctaataaaaatattgatactggcatggggcttgagcgtatggcctoagtttctcaa 
aatgtacgtactaactatgaaacagatttatttatgoctataatgaatgaaatcgaaaaa 
gtatcaggtaaacaatatttagtaaacaacgaacaagatgcggcatttaaagtaattgct 
gaccacattcgtaogattgcatttgcaatttctgatggtgcattacctgccaabgaaggt 
agagggtatgtattacgtcgattgttacgtcgtgccgttcgttttagtcaaacgttagga 
atcaatgagccatttatgtacaaacttgttgatattgttgcagacattatggaaooatat 
tatccaaatgttaaggaaaaagcagatttcattaagcgtgttataaagtctgaagaagaa 
cgattccatgaaacattagaagatggtttagcgattttaaatgaattaattaaaaaagct 
aaagcgacaacaaatgaaattaatgggaaagatgcatttaaattgtatgatacgtatggg 
ttcccaattgaattaactgaagaaatagcagtgcaagcaggattgaaagttgatatgaca 
acattcgagtcagaaatgcaacaacaacgtgatcgtgcacgtcaagoacgtcaaaattct 
caatcaatgcaagttcaaagtgaagtattgaaaaatattacatctgcaagtacttttgtt 
ggttatgatactgcgacagctcaaacaacactaacacacttgatatacaatggtgaagaa 
gtttcacaagttgaagcgggtgaaacagtatacttoatgttaacggaaacaccattttat 
gcaatcagtggtggaoaagttgoggatacaggtattgtttataatgacaattttgaaatt 
gctgttagtgaagtaaccaaagcaccaaatggtcaaaacttgcataaaggagtagtacaa 
cttggccaagtaaatgttggcgctacagtgtetgctgaagtgaaccaaaatgatcgacgt 
gacattcaaaagaaccatagtgceaicacatttattacatgcagcgttgaaatcagtaotg 
ggtgafccatgttaaccaagctggttcactagtagaagcagatcgtttacgCtttgatttc 
tctcattttggtccaatgactaatgatgaaattgatcaagttgaacgcttagtaaatgaa 
gaaatttggaaaggtattgacgttaacattcaagaaatggatattgcttcagctaaagaa 
atgggcgcaatggcattattcggtgaaaaatatggtgatgttgtgcgtgtagtaaatatg 
gcaccattttcaattgaattatgtggtggtattcatgtccgcaatacttctgaaattggc 
ttattoaaaatagtaagtgagtoaggtacaggagctggtgtgcgtcgtattgaagcatta 
acaggtaaagcagctctcttatatttagaagatattcaagagaaatttaatacgatgaaa 
tcacagctgaaagtgaaatctgatgatcaagtagtcgataagttaacacaattacaagat 
gaagaaaaagcattattaaaacaattagagcaacgtgacaaagaaatcacatcacttaaa 
atgggtaatattgaagatcaagttgaagaaatcaatggctataaagtattggttaotgaa 
gtggatgtaccaaatgcgaaagcaattcgctcgacaatggacgattttaaatctaaacta 
caagatacaattatcattcttgcaagtaatgttgatgataaagtatcgatggttgcaact 
gtccctaaatctttaaoaaataacgttaaagcoggtgatcttatcaaacaaatggcacca 
atcgttggtggtaaaggtggcggtcgtccagatatggctcaaggtggcggtacacaacct 
gaaaatatctcaaaatcattaagctttattaaagaf - 



MMKKLKMElBQKYIJJPFVEKGHIWBPSAPLWIDDDTLLWINSOTATIJCKyFDGRETPK 
KPRIVtreQKAIRTNDIElWGFTMlHHTFFEMLGNFSIGDYFKQEAlEFAVffiFLTSDKWMG 
MEPira.yVTIHPEnimYNIWHKDIGLEESBIIRIEGNFWDIGEGPSGPElTEIFYDRGEA 
yQ(PBPMEHreG!6ENBRVLEV»miWSEFHHraCDHSyTPI.PNKNlDTGtIGLEKTO 
NVRTOTETDLFMPIMMEIEKVSGKQXLVTOffiQDVAPKVXmHIRTIAFA 
MYViatKUliKiaVRFSQTLGItEPFMYKLVDIVADIMEPYYPI^^ 
RFHBTLBDGLMtNELlKKAKaTTlffilKGKnaFia^YDTYGFPIELTEB^^ 
TFESEl!IQQQEiaUVRQaRQIISQSMQVQSKVI«NITSASTW(OTn?AT^^ 
VSQVEaGETVYFMLTETPFYMSGGaVADTQIVWmNFE 



VDVPK2^IRSM>DFKSKLQOTIIirASNVDDKVSMWATVPKSira^^ 



atgaatagtgagtttatatatggacgggtaacaaatttaggaggtaagattttgagttta 
ataaagaaaaagaataaagatattcgcattataccattaggcggtgttggcgaaattgct 
aaaaatatgtatatcgttgaagtagacgatgaaatgtttatgttagatgctggacttatg 
tttccagaagacgaaatgctaggtattgatattgttataccagacatttcatacgtactt 
gaaaataaagataaattgaagggtatattccttacacacggacatgagcacgcgattggt 
gcagtgagttatgttttagaacaattagatgcaccagtatatggatctaaattgacaata 
gcgttaattaaagaaaatatgaaagcccgtaatattgataaaaaagttcgctactataca 
gttaataatgattcaattatgagattcaaaaacgtgaatattagtttcbttaatacgaca 
cacagtattcctgatagtttaggtgtttgtattcacacttcatatggtgccattgtgtat 
acaggtgaatttaagtttgaccaaagtttacatggacattatgcaccagatattaaacgt 
atggcagagattggtgaagaaggcgtatttgtcttaatcagtgattctactgaggcagag 
aaacctggatataatactocggaaaatgtgattgaacatcatatgtatgatgottttgca 
aaagtgcgaggtcgottgatagtttoatgttatgcttcgaactttatacgtattcagcaa 
gttttaaatattgctagcaagotaaatcgtaaagtgtcatttttaggaagatcacttgaa 
agttoatttaatattgotcgtaaaatggggtatttcgacattcctaaagatttgctaatt 
cctataacagaagttgataattatcctaaeiaatgaagtgataattatagctactggtatg 
caaggagaacctgtagaagccttaagtcaaatggcgcaacataagcataaaathatgaat 
atcgaagaaggcgattctgtatttttagcaattacggcttctgctaatatggaagttatc 
attgcgaatacattaaatgagcttgtacgtgctggcgcacatattattccaaataacaaa 
aagattcatgcttcaagtcatggttgcatggaagaattaaaaatgatgattaatattatg 
aaacctgaatactttattcctgtacaaggtgaatttaaaatgcagatagcacatgagaag 
ctagcagctgaagcaggtgttgcaccagaaaagattttccttgtggaaaaaggagatgtc 
attaabtacaacggtaaagatatgatattaaatgaaaaggtaaattcaggaaatatttta 
atagatggcattggtattggggatgtaggaaatatcgtgttgagagaccgtcatctttta 
gcagaagatggtatctttattgctgttgtaacgttagatcctaaaaatagacgtatagct 
gcgggacctgaaattcaatctcgtgggtttgtatatgtacgtgaaagtgaagacttatta 
cgtgaagcagaagagaaagtacgtgaaatagtagaggctggtttacaagaaaaacgcata 
gaatggtctgaaattaaacaaaatatgcgtgatcaaattagtaaactattattcgaaagt 
acaaaacgtcgtcctatgattattecagtaatttctgaaatb 
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162. 


EWSEIKQNMRDQISKLLFESTKRRPMIIPVISEI _ ^ 


163. 


atggaaataacaatgcctaagttaggtgagagtgttcatgaaggcaccattgaacaacgg 
ttagtbtctgttggtgatcatattgatgaatatgaaccattatgtgaagttattacagat 
aaagtgacagctgaagtcccttccacgatatcaggaacaabtacagaaattttagttgaa 
gcggggcagacagtagctattgatacaattatctgtaaaattgaaactgctgatgaaaag 
aoaaatgaaacaactgaagagahacaagcaaaagtggatgagcatactoagaaatctact 
aaaaaagctagtgcaacagtggaacagacatctactgctaaacaaaatcaaccacgtaat 
aatggbcgcbtttcacctgttgtatttaaactcgcttcagagcatgacattgatttatca 
caagttgtaggtagtggatttgaaggtcgtgtaactaagaaggatataatgtcagttacc 
qaaaatggtggtacoacagctcaatctgacaaacaagttcaaacaaaatcaacatcagca 
oatacatcaagtaaccaatcatctgaagacaatagtgaaaacagcacaataccagtaaat 
ggtgtgcgtaaagcaattgcgcaaaatatggttaatagtgtaacagagattccacatgca 
tggatgatgattgaagtagatgctacaaatcttgtgaaaacgagaaatoattataaaaac 
agctttaaaaataaagaaggatataatctaacgttctttgctttctttgtaaaagctgta 
gcagatgctttaaaagcatatcctttattaaatagtagctggcaaggaaatgaaattgtc 
ttacataaagacattaatatttcaattgctgttgotgatgaaaataaattatacgtacct 
gtgattaagcatgcagacgaaaagtcaatcaaaggtatagctagagaaattaatacttta 
gcaacgaaagcgcgtaataagcaattgacagctgaagatatgcagggcggtacatttaog 
gtaaataatactggtacatttggttcagtatcatcaatgggtattataaatcatccacaa 
goagcgattttacaagtagaatcaatcgttaaaaagccagtagtaattaatgatatgatt 
goaattogtaacatggttaatttatgtatttcaattgatcafccgtattttagatggttta 
caaacaggtaaatttatgaatcatattaaacagcgtatcgaacagtatactttagaaaat 

acaaatatatat . . . 


164. 


MEITMPKLGESVHEGTIEQWLVSVGDHIDEYEPLCEVITDKVTAEVPSTISGTITEILVE 

AGOTVAIIWIICKIETADEKTNETTEEIQaKVDEHTQKSTKKASATVEQTSTaKQNQPRN 

NGRFSPWFKLASEHDIDLSQWGSGFEGRVTKKDIMSVIENGGTTAQSDKQVQTKSTSV 

DTSSNQSSEDNSENSTIPOTGVRKAIAQmraSVTEIPHAWMMIEVDATNLVKTRHHYKN 

igPK^3KEGWSaTFFAPFVKaVADM.KAyPI.la}SSWQGNEIVLHKDINISIAVADEN^ 

VIKHADEKSIKGIMCEIlWIATOUmQLTAEDMQGGTFTVlW^ 

AAILQVESIVKmVIlSnMIlUBHMTHLClSID^ 




165. 






atggaggaoaacatgatttatgcaggtattttagcaggaggtattggttcgagaatgggg 
aacgtgocattaccaaaacaatttttagatattgataataaaccgattttaatccataca 
attgagaagttcattttagtgagtgaatttaatgagattattatcgcaacgccagcacag 
tggatttcccatacacaggatattttaaaaaaatataacattacagatcaacgtgtcaaa 
gtagttgcaggtggtacggatcgaaatgaaacaattatgaacattatcgaccatattcgc 
aatgtaaatggaattaataatgatgatgtgattgtaaatoatgatgccgtaagaccattt 
ttaactcaacgtattattaaagagaacattgaagtagcagcaaaatatggtgcagtagat 
acagtcattgaagcaattgatacgattgtaatgtctaaagataaacagaacatacacagt 
atccctgtaaggaatgaaatgtatcaaggccaaacaccacaatcatttaatattaaatta 
ttacaagatagttatcgcgccttaagtagtgaacaaaaagaaatcttatcagatgcatgt 
aaaatcattgtcgaatctggacatgcagttaaattggtacgtggagaactatacaacatt 
aaagtgacaacaccgtatgatttaaaagtagoaaatgccattattcaaggtgatattgcc 
gatgat — — — ■ 






168. 


MEDNMIYAGIIA6GIGSRMGNVPLPKQFLDIDHKPILIHTIEKFILVSEFNEII1ATPAQ 

WISimmilJaCmETDQRVKWVAGGTDmffiTIMimiDHIRNVHG^^ 

LTQRIIKBaSIBVASKYGAVimriSVIDTIVMSKDKQNIHSIPVia^ 

DP ' 
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169. 


atgataatatattggtgtatgacagttaatggagggaacgaaatgaaagctttattactt 

aaaacaagtgtatggctcgttttgctttttagtgtaatgggattatggoaagtctcgaac 

gcggctgagcagcatacaccaatgaaagcacatgcagtaacaacgatagacaaagcaaca 

acagataagcaacaagtaccgccaacaaaggaagcggctcatcattctggcaaagaagcg 

gcaaccaacgtatcagcatcagogoagggaacagctgatgatacaaacagcaaagtaaca 

tccaacgcaccatctaacaaaocatctacagtagtttcaacaaaagtaaacgaaaoacgc 

gacgtagatacacaacaagcctcaacacaaaaaccaactcacacagcaaogttcaaatta 

tcaaatgctaaaacagcatcactttcaocacgaatgtttgctgctaatgcaccacaaaca _ 

acaacacataaaatattacataoaaatgatatccatggocgactagccgaagaaaaaggg 

cgtgtcatcggtatggctaaattaaaaacagtaaaagaacaagaaaagcctgatttaatg 

ttagaogcaggagacgcoctccaaggtttaccactttcaaaccagtctaaaggtgaagaa 

atggotaaagcaatgaatgcagtaggttatgatgctatggcagtcggtaaccatgaattt 

gactttggatacgatcagttgaaaaagttagagggtatgttagacttoccgatgctaagt 

actaacgtttataaagatggaaaacgcgcgtttaagcottcaacgattgtaacaaaaaat 

ggtattcgttatggaattattggtgtaacgacaccagaaacaaagacgaaaacaagacct 

gaaggcattaaaggcgttgaatttagagatccattacaaagtgtgacagcggaaatgatg 

cgtatttataaagacgtagatacatttgttgttatatcacatttaggaattgatccttca 

acacaagaaacatggcgtggtgattacttagtgaaacaattaagtcaaaatccacaattg 

aagaaacgtattacagttattgatggtoattcaoatacagtacttcaaaatggtcaaatt 

tataacaatgatgcattggcacaaacaggtaoagoacttgogaatatcggtaagattaca 

tttaattatogcaatggagaggtatogaatattaaaocgtcattgattaatgttaaagac 

gttgaaaatgtaaoaccgaaoaaagcattagctgaacaaattaatcaagctgatcaaaca 

tttagagcaoaaactgcagaggtaattattcceiaacaataccattgatttcaaaggagaa 

agagatgacgttagaacgcgtgaaacaaatttaggaaacgcgattgcagatgctatggaa 

gcgtatggcgttaagaatttctctaaaaagactgactttgccgtgacaaatggtggaggt 

attcgtgcctctatcgcaaaaggtaaggtgacacgctatgatttaatctcagtattacca 

tttggaaatacgattgcgcaaattgatgtaaaaggttcagacgtctggacggctttcgaa 

catagtttaggcgcaccaacaacacaaaaggacggtaagacagtgttaacagcgaatggc 

ggtttactacatatctctgattcaatccgtgtttactatgatataaataaaccgtctggc 

aaacgaattaatgctattcaaattttaaataaagagacaggtaagtttgaaaatattgat 

ttaaaacgtgtatatcacgtaacgatgaatgacttcacagcatcaggtggcgacggatat 

agtatgttcggtggtcctagagaagaaggtatttcattagatcaagtactagcaagttat 

ttaaaaacagctaacttagctaagtatgatacgacagaaccacaacgtatgttattaggt 

aaaccagcagtaagtgaacaaccagctaaaggacaacaaggtagcaaaggtagtaagtct 

ggtaaagataoacaaccaattggtgacgacaaagtgatggatccagcgaaaaaaccagct 

ccaggtaaagttgtattgttgctagcgcatagaggaactgttagtagcggtacagaaggt 

tctggtcgcacaatagaaggagctactgtatcaagcaagagCgggaaacaattggctaga 

atgtcagtgcctaaaggtagcgcgcatgagaaacagttaccaaaaactggaactaatcaa 

agttcaagcccagaagcgatgtttgtattattagcaggtataggtttaatcgcgactgta 

cgacgtagaaaagctagc 


170. 


MIIYWCMWGGNEMKMiLLKTSVWL\rt,LFSVMGLWQVSNJUiEQHTPIKaH^ 

TDKQQVPPTKBAaHHSGKEAaTHVSaSAQGTADDTNSKVTSNAPSNKPSTWSTKVNETR 

DVDTQQASTQKPTHTATFKI,S]SMTASI,SPRMFAANAPQTTTHKILHTKDIHGRLfiEEKG 

RVIGMiaCLKTVhcEQEKPDLtftDAGDAFQGT.Pr.SNQSKGEEMAKAMtWGYDimVGNHEF 

DFGYDQLKKIJBGMIJDFPMLSTNVYKDSKHiffKPSTIVTKNGIRYGIIGVTTPETKTKTRP 

EQIKGVEFia3PLQSVTJffiMMRIYKDVDTFVVISHLGIDPSTQETWE<»YLWQriSQtJPQL 

KKRITVIDGHSHTVLQNGQIYOTIDMAQTGTALaNIGKITFNYRISIGKVSNIKPSLrfJVKD 

VEim'PIWMAEQmQJmQTFIUVQTA6WIIPieroiBFKGERDDTOTRETNI/3Ea 

aYGVKNFSKKTOFAVTNGGGlRASIAKaKVTRTOLISVIiPFGNTIAQIDVKGSDVWTJiFE 

HSLGAPTTQKDSKDVLTMSGGimiSDSIRVYYDIlffiPSGKRXKIAIQIIJl^ 

KPAVSEQPAKGQQGSKOSKSQKOTQPIGra3KVMDPAKKPAPGKVVLI.L2fflBiGW 
SGRTIEGATVSSKSGKQIiARMSVPKGSMEKQLPKKSENQSSSPEAMPVIiIiAGIQLIATV 

RRRKAS 


, 171. 


atgcaagagtacoaaaaatogttaaatacgcttaaaaagcctataaatgttccgtatgag 
oaagaaactgaaaaagtaggtggtttatttagcaaagaaatacaagaaactggaaatgtt 

tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 
cgagagaaagatgatttattaaataaagcagttgagogtattgaaaacgcagacgataat 
tttaaccaactttaogaaaatgcaaagccaottaaagagaatatagaaatagcgttaaag 
cttttaaaaatcttactaaaagagttagaacgagttttaggaagaaatacotttgoggaa 
agagttaataagttaacagaagatgaaccaaaactaaatggtttagoaggaaacttagat 
aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaeiagaat 
caaaaacgagatagaggtatgcactta 


172. 


MQEYQKSIOTLKKPINVPYEQETEKVGGLFSKEIQETGNVVISQKDFNEFQKQIKAAQDI 
SEDYEYIKSGRALDDKDKEIREKDDLLTIKAVERIENADDriFNQLYENAKPLKENIEIALK 
LLKILLKELERVLGRNTFAERVNKLTEDEPKLKGLAGI^DKKMNPELYSEQEQQQEQ 
QKRDRGMHIj 


173. 


atgaagatgataaacaaattaatcgttccggtaacagctagtgctttattattaggcgct 
tgtggcgctagtgccacagactctaaagaaaatacattaatttcttctaaagctggagac 
gtaacagttgcagatacaatgaaaaaaatcggtaaagatcaaattgcaaatgoatcattt 
actgaaatgttaaataaaattttagctgataaatataaaaataaagttaatgataagaag 
attgacgaaaaaattgaaaaaatgcaaaagcaataoggcggtaaagataaatttgaaaag 
gcccttcaacagcaaggtttaacagccgataaatataaagaaaabttacgtactgctgct 
tatcataaagaattactatcagataaaattaaaatctctgattctgaaattaaagaagac 
agcaagaaagcttcacacattttaattaaagttaaatctaagaaaagcgacaaagaaggo 
ttagatgataaagaagcgaaacaaaaagctgaagaaattcaaaaagaagtttcaaaagat 
ccaagbaaatttggtgaaatcgctaaaaaagaatcaatggatactggttcagctaaaaaa 

tttaagcttaaagatggtgaagtatcagaggttgttaaatcaagctttggatatcatatt 
attaaagctgataaaccaacagactttaacagtgaaaaacaaagcctgaaagaaaaatta 
gtcgatcagaaagtacaaaaaaatccaaaattattgactgatgcatacaaagatctatta 
aaagaatacgatgttgactttaaagatcgtgatattaaatcagttgtcgaagataaaatc 
ttaaaccctaaaaaacttaaacaagertggcgcacaaggcggacaatccggcatgagccaa 


174. 


MKMINKLIVPVTASALLLGACGASATDSKEBTPLISSKAGDVTVaiMmKIGKIJQlAN 

TEMimiLADKYKTffiOTIDKKIDEQIEKMQKQyGGKDKFEKALQQQGI/PADKXKENL^ 

yHKEI.LSDKIKISDSEIKEDSKKASHILIKVKSKKSDKEGr.DDKEaKQKAEEIQKEVSKD 

PSKFGEIAKKESMDTGSAKKDGELGYVLKGQTDKDPEKALFKLKDGBVSEWKSSFGYHI 

IKADKPTDFNSEKQSLKEKLVDQKVQKMPKIiTDAYKDLLKEYDVDPKDRDIKSVVEDKI 

LNPEKLKQGGAQGGQSGMSQ 
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atgcttttagtattagctggttgctctaattotaaogataataatgaaagtaaaaaagat 
gaagcagacaatggtaagaaacaagagattcaagttgcagcggcagcaagtttaacagat 
gtalcolagaaattagcttcagaatttaaaaaagagcataaaaatgctgat^^^^ 
aactatggtggatcaggggcattaagaaaacaaattgaatcaggcgcacccgccgacgta 

-^dib^fa^^^^^^^^ 

tcagtaaaagacttaaaagacaatgataaattagcattaggtgaagtgaaaactgtacca 
gcalgaaaatatgcgaaacagtatttaga^^^^ 

aaaatcgtttatgctaaagatgtaaaacaagcactaaaccacgutgaaaaaau>-'*^;;»'-j 
aaacaaggttttgtgtataaaactgacttatataaacaaaataaaaaaattgatactgta 
aaagtalttaaagaagtagaacttaagaagccaatcacatacgaagotggtgccacatca 
gatagtaaattagoaaaagagtggatggaattcttaaaatcagataaagotaaagaaata 
ctaaaagaataccactttgcagca 


176. 


NYGGSGALRKQIESGllPVDVEMSMOTKDTOaLKDKM^^ 
SVKDLKDNDKIja.GBVKOTPaGKYJUCQYIJDIS^^ 

KQGFVYKTDLYKQNKKIDTVKVIKEVEIiKKPITYEAG&TSDSKIJaSEWlffiF^ 

LKEYHF2«. — __ ^ 


177. 


ttggcatacacatacactttaaaagatattattgaaattacaggtgtaactaaaagaact 

ttacattattacgatgaaataggattattagttccagataaaaatgataaaaattatcgc 

gtttataaacagcaagacttagaaaaattacaaaagattttaatactcaagte 

tttgatatcgctaaaataaaacaatacatttcgtatgataatgaacaattgcgaaagtta 

ttatoagagcaaataagcaagttagataaaaagatttctgacttacaattaattagacgc 

tctgtatgtgaatttattaaaggactctctctaatagataccagcattttaaaoaagaca 

ctacagtcacaatatgataaagaagcatctataaaatatggtcatacgaaagcatatcaa 

tcatttattagacgtaaagacagcttaoaatcgcaggatatcagacataaattgacaact 

atcttcaataaatttaatcatatgtcttttgagtcattatccaatccaagattgtagtgat 

ctcgtatttgagtggaaggcatttatgaacactatcgctgattttgatgatgaaacatta 

tgctgtattgctaaaacatatgaagatgatacgcgtttcaaagattactttaattcatat 

gataatcaaaatttagcatcatacatttcagaagctgttaattattttttgagcaatgtg 

aataagagcgacaatttt . 


178. 


MAYTYTLKDIIEITGVTKRTLHVYDEIGLLVPDKMDK^TOVYKQQDIiEKI^KIiilljlibt^^ 
FDiaKIKQyiSYDIffiQLRKLLSEQISKLDKKISDLQi:.IHRSVCBFIKGLSLIDTSIU!IKT 
LQSQYDKEASIKYGHTKAYQSFIRWOJSLQSQDIRHKLTTIFfnCFNHMSLSHYPIQDCSD 
LWEWKMmiTiaDFDDETLCCIiUCTYEDDTRPKDYFNSYDNQIttASYISEAWYFLSIW 

inCSDMF • — — 




atggcaaaaataaaagcaaatgaagcattagttaaagcattacaagcatgggatatagat 
cacttgtatggtattccaggagactcaatcgacgcagtagtcgatagtttacgtacagtg 
agagatcaatttaaattttatoatgtaogtcatgaagaagtagcaagcttagcggctgct 
ggttacacaaaattaactggtaaaatcggtgtggcattaagtatcggtggccctggttta 
attcatttattaaatggtatgtatgatgccaaaatggataatgtaccgcaattaatatta 
tctggacaaacgaatagtacagcacttggaacgaaagcattccaagaaacaaatttacaa 
aaattatgtgaagatgtagccgtttataatcaccaaattgaaaaaggtgacaatgtgttt 
gaaatcgttaacgaagcaattcgtacggcatatgaaoaaaaaggtgtagctgttgttatt 
tgtcctaacgacttattaactgaaaaaattaaagatacaaogaataaaccagtagataoa 
tcaagaccaacagtagtatcaccaaaatataaagacatcaaaaaagcggttaaactaatt 
aataaaagtaaaaagcctgtcatgttaattggtgtaggtgcgaaacatgcgaaasatgag 
ctacgtgaatttattgaaatggctaaaattcctgtcattcattcattaocagctaaaaca 
atcttgccggatgatcatocatatagtatcggtaaottaggtaaaatcggtaccaaaaca 
tcttatcaaacaatgcaggaagoggatttattaattatggttggtacaaactatccatat 
gtggattacttacctaeigaaaEatattaaagccattcaaattgacacaaatcctaaaaat 
atcggacatcgtttcaatattaatgtaggaattgttggagatagtaaaattgcgttgoat 
cagttaactgaaaatattaaacatgttgotgaaagaccattcttaaacaaaacgttagaa 
cgtaaagcggtttgggataaatggatggaacaagataaaaataataatagtaaaccatta 
cgtocagaaogattaatggcatcaatcaataaatttattaaagatgatgcagtgatttca 
gcagatgtaggtacagcaacagtttggtcaactcgatacttaaaccttggtgtaaataac 
aagttcatcatttcaagttggttaggtacaatgggttgcggtcttccaggtgcaattgca 
tcaaaaattgoatatccaaatagacaagccatcgcaattgctggtgacggtgcattcoaa 
atggtaatgcaagacttcgctacagcagtacaatatgatttacctttaactgtatttgta 
cttaataacaaacagttagcatttattaaatatgaacaacaagcagotggtgaattagaa 
tatgcagttgatttttctgatatggatcatgcaaaatttgctgaggcagcaggtggtaaa 
ggttatacaattaagagtgctagcgaagtagatgctatagtcgaagaggcattagcacaa 
gatgtaccaacgattgtagatgtatatgttgatcctaatgctgcgccattaccaggtaaa 
attgtaaatgaagaagcgcttggttatggtaagtgggcatttagatcaattactgaagat 

aaacatttagatttagatcaaattccaccaatttcagtggcagcaaaacqtttctta 


180. 


l(iaK33CaHEALVKM,QATOIDHLYGIPGDSIDAVVDSLRaVRDQFKFYHVRHEEVASLA^ 

KLCEDVAVYHHQIEKGDKVFEIVireMRTAYEQKGVAWICPiroLLTEKIKDTTNKPVDT 
SRPTWSPKYKDIKKAVKLINKSKKPVMLIGVGAKHAKDELREFIEMAKIPVIHSLPAKT 
ILPDDHPYSIGrn^GKIGTKTSYQTMQEADLLIMVGTKYPYVDYLPKKNIKAIQIDTNPKN 
IGHRFNI^WGIVGDSKIALHQLTENIKHVAERPFL^KTLE3lKAVWDKI#IEQDKNrWSK^ 

SKIAYPNRQAIAIAGDGAFQMVMQDFATAVQYDLPLTVFVljNNKQIiAFIKYEQQAAGELE 
YAVDFSDMDHAKFAEAAGGKGYTIKSASEVDAIVEEAIAQDVPTIWDVYVDPWAAPLPGK 
IVNEEALGYGKWAFRSITEDKHIJ3I.DQIPPlSVaflKRFI. 


181. 


gtagtagtttagggcbtgcaacgcac . 




caccatcatagaacatacaattgctagc - 




c tga tac tggacaaca tagaga 


184. 


aagtaacgttatctttcgaatggt • 


185. 


atttctggcactcaagtatatcaagac 


186. 


tggcttaggtgttggtgtaggc . — . . 


187. 




188. 


ttgatcgttgatgtattttgattagat \ . 


189. 


_ ctacaataactacagccgttaca 


190. 


gtgaatgaasttataaccagcag . 


191. 


cacgctaaagcatcagtgacaga — 


192. 


agcatthtgatgtgttgctgttgtgtt .. _ ■. — 1 
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193. 1 


gaatcccraaacacctaaac _ _ 


194. 


gtaaacgttgatcaagcacact . i 


195. 


tttgcaataacacrcaacatotggtgcag . 




gaaacttctaaagctggaattgtacgg — — 


197. 


atgagaaaaactaaaattgtatgtacaattggaccagcttcagaatcagaagaaacgatc 
gagaaattaatcaatgctggtatgaacgttgcacgattaaacttfctcacatggtagtcac, 
gaagagcataaaggtagaattgatacaattcgtaaagtagctaaaagattagacaaaatt 
gtagcaattttattagatacaaaaggtccagaaattcgtacgcacaatatgaaagacggt 
atcatbgaacttgaacgtggcaacgaagttattgttagcatgaatgaagttgaaggaaca 
cctgaaaagttctcagtaacatatgaaaacttaattaacgatgttcaagtaggttcatac 
attttacttgatgatggcttaactgaattacaagttaaagatattgaccatgctaaaaaa 
gaagttaaatgtgatattttaaactctggtgagcttaaaaacaaaaaaggtgttaactta 
cctggcgtaagagtaagtttacctggtabtacagaaaaagatgctgaagatatccgttto 
ggtattaaagaaaatgttgacttoattgcagcaagtttcgtacgtcgtcctagtgatgtt 
ttagaaafctcgtgaaattttagaagaacaaaaagctaacatttcagtattccctaaaatt 
gaaaaccaagaaggtattgataatattgcggaaattcttgaagtgfcctgatggtttaatg 
gttgcacgtggtgaoatgggtgttgaaattccacctgaaaaagtaccaatggttcaaaaa 
gatttaatcagacaatgtaacaaattaggtaaaccagttattacagctacacaaatgtta 
gattctatgcaacgtaacccacgtgctacacgtgcage«gotagtgacgttgocaaogoa 
atctatgatggtacagatgcagtaatgttatctggtgaaaetgctgctggtttatatcct 
gaagaagctgttaaaacaatgagaaatattgctgtatcaffctgaagcagcccaagattac 
aaaaagttattgtcagatcgtactaaattagttgaaacttcattagtgaatgctatcggt 
atttcggttgcacatacagctttaaacttaaatgttaaagcaattgtagctgctactgaa 
agtggttcaacggcacgtaotatctccaaatatcfftccacattcagacattattgcggtg 
actccaagtgaagaaactgcacgtcaatgttoaattgtttggggagttcaacctgtagtt 
aaaaaaggacgtaagagtacagatgoattgttaaaoaatgoagttgcaacagcbgttgaa 
actggtagagtatctaatggtgatttaatcattattactgctggtgtaccaactggtgaa 
actggaaotactaatatgatgaaaatccacctagttggtgacgaaattgctaatggtcaa 
ggtattggacgtggatcagttgttggtactacgttagttffctgaaactgttaaagattta 
gaaggtaaagatttatctgacaaagttatcgttactaactcaatcgatgaaacgtttgta 
cottatgtagaaaaagctttaggcttaattacagaagaaaatggtattacatcaccaagt 
gcaattgttggtttagaaaaaggtattccaacagttgtaggtgtagaaaaagctgttaaa 
aacataagcaataacatgttagttaegattgatgctgctcaaggtaaaatctttgaagga 
tatgoaaacgtacta — 






198. 


atgcaattcgataatattgacagtgctttaatggctt taaaaaatggagaaccaattat t . 

gtagtagatgatgagaatogcgaaaatgaaggtgatctagtagcggttactgaatggatg 

aacgataataccattaattfttatggcgaaagaagcaaggggattaatatgcgcaccagtg 

tctaaagatattgcacaacgtttggatttggtacaaatggttgatgataactccgacatc 

tttggtacgcaatttacagtgagtattgatcatgtagatacaacaacaggaattagtgct 

tatgaacgtacattgactgccaaaaagctcattgatoctagtagtgaagctaaagatttt 

aatcgtcctggtcatttatttccattagtagcacaagataaaggcgtattagotagaaat 

ggaoacacagaagoggctgttgatttagctaaacttactggtgccaagcocgctggtgtc 

atttgtgagattatgaatgatgacggcacgatggcgaaaggacaagatttacaaaagttt 

aaagaaaaacatcaattaaagatgattacgattgatgatttaattgaatatcgtaaaaaa 

ttagaaccagaaattgaatttaaggcaaaagtgaaaatgcotacagatttcggaacattt 

gatatgtatggttttaaagcgacatacacagatgaagagatagttgtactgacaaaaggt 

gcaattcgaoaacatgaaaatgtaogcttacattctgcgtgccttaoaggcgatattttc 

catagtcaacgttgtgattgtggtgctcaacttgaatcgtctatgaagtatatcaatgaa 

catggtggcatgattatttatotacctcaagaaggtcgtggcataggattgttaaacaaa 

ttacgcgcatatgaattaattgagoaaggatatgataoagtaactgcaaatttagcatta 

ggttttgatgaagatttgcgagattatcatattgctgcacagattttaaaatattttaac 

atcgaacatatcaatttattaagtaataatccaagtaaatttgagggattaaaacaatat 

ggcattgatattgcagaaagaattgaagttatcgtaccagaaacggtacataatcatgat 

tatatggaaacgaaaaaaataaaaatgggtcatttaata 


199. 


atgaaaatgaaaaaattagtcaaatcatcagttgcttcatcaattgcactgcttttgcta 
tcgaatacagttgatgcagctcaacatatcacacctgtaagcgagaaaaaagtagatgac 
aaaatcactttatacaaaacaacagcaacatctgataatgataaattgaatatttctcaa 
attttaacgtttaatttcattaaggataaaagttatgacaaagatacgttagtacttaag 
gcagccggaaacattaattcaggttataaaaagootaatccaaaagattacaattactca 
cagttttattggggcggtaagtataatgtttcggttagttcagaatcaaatgatgctgta 
aatgttgttgactatgcacctaaaaatoeiaaatgaagaattcoaagttcaacaaacatta 
ggttattcttatggcggagatattaatatatctaatggcttatcaggtggattaaatgga 
tcaaaatcattttcagaaacgataaattataaacaagaaagttacagaactacgattgat 
agaaaaacaaatcataaatcaattggctggggtgttgaggogcaoaaaattatgaataat 
ggttggggaccatatggtagagatagttatgacccaacatatggtaatgaactgttttta 
ggcggtagacaaagtagttcaaatgctggtcaaaatttattgccaacacatcaaatgcot 
ttattggcgcgtggtaactttaacccagaatttataagcgtactttctcatciaacaaaat 
gatacaaaaaaatctaaaatcaaagtaacttaccaaagagaaatggatagatatactaat 
caatggaatcgactacactgggttggtaataactacaaaaatcaaaatacagtaacgttt 
acatctacttatgaagttgactggcaaaaccatactgttaaattaatcggtacggattct 
aaagaaactaatcctqgagta 


200. 


Atgaagaaaaaagcgttactaccattattfcttaggtattatggtctttttggctggttgt 
Gactattctaaacctgaaaaacgtagtgggtttttctacaatacattcgtagatccaatg 
Aaaaiatgtattggattggttgggaaataacttattaaacgacaattatggtttagotatt 
Attatccttgtattggtaattcgtattattttattacoattcatgttgtcaaactataaa 
AatagtcatatgatgcgtcaaaaaatgaaagtbgcaaagccagaagttgaflaaEattcaa 
Gaaaaagtgaaacgtgcgcgtacacaagaagaaaaaatggotgoaaacoaagaattaatg 
Caagtatataaaaagtatgacatgaacccgattaagagtatgttgggttgtttaccaatg 
Ctaatccaattaccaatcatcatgggattatactttgtacttaciagaccaacttgtagat 
Ggtttgttteiaatatccacacttcttatggttcgatttaggacgtcctgatatttggatt 
Acaattattgccggtgttttatactttatccaagcatatgtatcaagtaaaacgatgcca 
QacgaacaacgtcaaatgggttacatgatgatggtcatttcaccaattatgatCatctgg 
Atttcattaagctcagcatoagcaottggtttgtactggtcagtcagtgcggcgctcctt 
Gtagttcaaacacaotttgcgaacatttattatgaaaaagtcgctaaaaaagaagtacaa 

acacaagttgtgtctaaaaagaaaaagaaa 
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atgaatttattoagacaaoaaaaatttagtatcagaaaatttaatgtcggtattttttca 
gctttaattgccactgttacttttatatctactaacccgacaaoagogtctgcagcagag 
caaaatcagcctgcacaaaatcaaccagcacaaocagctgatgcoaatacacagcctaac 
gcaaabgctggtgctcaagctaatoctaoagcaoagooagctgoacctgccaaccaagga 
caaccagcagtacaaccagoaaaocaaggtggacaggctaacccagcaggaggagcagca 
caaccaaataoacaaocagctggacaaggtaatcaagctgatccgaataacgctgcacaa 
gcacaacctggaaatoaagcaacaccggcaaaocaagcaggtcaaggaaataaccaagca 
acacctaataataatgcaacaccggcaaatcaaacacagccagcgaatgctcoagcagca 
acacaaccagcagcacctgtagcagcaaacgcacaaactcaagatccaaatgccagcaat 
actggtgaaggcagtattaatacgacattaacatctgatgatcctgccatatcaacagat 
gagaatagacaggatccaactgtaaotgttacagataaagtaaatggttattcattaatt 
aacaacggtaagattggtttcgttaactcagaattaagacgaagcgatatgttcgataag 
aataaccctcaaaactatcaagctaaaggaaacgtggctgcattaggtcgcgcgaatgca 
aatgattctacagatcatggtaactttaacggtatttcaaaaactgtaaatgtaaaacca 
gattcagaattaattattaactttactactatgcaaacgaatagtaagcaaggtgcaaca 
aatttagttattaaagatgctaagaaaaatactgaattagcaactgtaaatgttgctaag 
actggtactgcacatttatttaaagtaccaactgatgctgatcgtttagatttacaattt 
attcctgacaatacagcagttgctgatgcttcaagaattacaacaaataaagatggttac 
aaatactattoattcattgataatgtaggtctattctcaggatcacatttatatgtcaaa 
aatagagatttagcaccgaaagcaactaacaataaagaatatactattaatactgaaatc 
ggtaacaatggtaattttggtgcttcattaaaagcagatcaatttaaatatgaagtaaca 
ttaccacaaggtgtaacttacgttaataattcattaactacaacattccctaatggtaat 
gaagacagtacagtattgaaaaatatgactgttaattatgatcaaaatgcaaataaagtt 
acatttacaagccaaggtgtgacaacggcacgtggtacacacactaaagaagttttattc 
ccagataaatctttaaaattatcatataaagttaatgttgcgaatatcgataoacotaaa 
aatattgattttaatgaaaaattaacatatcgtactgcttcagatgtcgtaattaataat 
gcgcaaccagaagttacactaactgcagatccattttcagtagcggttgaaatgaacaaa 
gatgcgttgcaacaacaagtaaactcacaagttgataatagtcattacaoaacagcatca 
attgcagaatacaataaactcaaacaacaagcagatactattttaaatgaagatgcgaat 
catgttaaaactgcaaatcgtgoatctcaagcggatattgatggtttagtaactaaatta 
caagctgcattaattgataatcaagcagcaattgctgaattagatactaaagctcaagaa 
aaggttaoagcagcacaacaaagtaaaaaagttacgcaagatgaagttgcagcacttgta 
actaaeiattaaoaatgataaaaataatgcaatogoagaaattaataaacaaactacagca 
caaggtgtcacaaotgaaaaagataatggtatcgcagtgttagaacaagatgtgattaca 
ccaacagttaaacotoaagcgaaacaagatattatccaagcagttacaactcgtaaacaa 
caaattaaaaagtcaaatgcatcattacaagatgaaaaagatgtagcaaatgataaaatt 



caaattaaaaagtcaaatgcatcattacaagatgaaaaagatgtagcaaacgauaaaact 
ggtaaaattgaaacaaaggcaattaaagatattgatgcagcaacaacaaatgcacaagta 
gaagccattaaaacaaaagcaatcaatgatattaatcaaactacacctgctaoaacagct 
aaagcagcagctottgaagaatttgaogaagttgttcaagcacaaattgatcaagcacct 
ttaaatcctgatacaacaaatgaagaagtagcggaagctattgaacgtattaatgcagct 
aaagtttctggtgttaaagcaattgaagcgacaacgactgcacaagatttagaaagagtt 
aaaaacgaagaaatctcaaaaattgaaaatattactgactctacgcaaacaaaaatggat 
gcotataatgaagttaaacaagctgcaacagctagaaaagctcaaaatgctacagtttca 
aatgcaacaaatgaagaagtagcagaagctgatgcagcagtagatgcagctcaaaagcaa 
ggtttacatgacatacaagttgttaaatcaaaacaggaagttgctgatacaaaatcaaaa 
afaf.eacrataaaatcaatacaattcaaacacaagcaaaagttaaacctgcagctgatacg 



ggtttacatgacatacaagttgccaaaccaaaacaggaagccgccgacacaaaatuaaaa 
gtattagataaaatcaatgcaattcaaacacaagcaaaagttaaacctgcagctgatacg 
gaagtagaaaacgcatataatacacgtaaacaagaaattcaaaatagcaatgcttcaact 
acagaagaaaaaoaagctgcatatacagaattagatactaaaaagcaagaagcaagaaca 
aatcttgatgctgcaaatacaaacagtgatgtaacaacagctaaagacaatagtattgct 
gcaattaatcaagttcaagctgccacaactaagaaatcggatgcaaaagcggaaatcgct 
caaaaagcaagtgaacgtaaaacagcaattgaagcaatgaatgattcgactactgaagaa 
caacaagcagcgaaagacaaagtggatcaagcagtagttactgcaaacgctgatatagat 
aatgctgcagcaaacaatgatgtggataatgcaaaaactacaaatgaagctacaatcgoa 
gccattacacctgatgcaaatgttaaacoagcagcaaaacaagcaattgcagataaagta 
oaagctcaagaaacagcaattgatggaaataacggotcaacaactgaagaaaaagoagct 
gctaaacaacaagttcaaactgaaaaaacaacagctgatgccgcaatagatgcagcacat 
aoaaatgcggaagt tgaagcggc t aaaaaagcagcaat tgc taaaattgaagcgattcag 
ccagcaacaacaactaaagataatgcgaaagaagcaattgctacgaaagcgaatgaacgt 
aaaacagcaatcgctoaaacgcaagacattactgctgaagaaattgcagcggotaatgcg 
gacgtagataatgctgtgacacaagcaaatagcaaoattgaagctgctaatagtcaaaat 
gatgtagaccaagogaaaacgacaggtgaaaatagtattgatoaagtaacaccaacagtt 
aataaaaaagcaactgcacgtaatgaaatcacagoaattttaaataacaaattgcaagag 

actgaaaatggtaaagcaaatoaagccatttoagcagcaactactaacgoacaagttgat 
gaagctaaagcaaatgcagaagcagcgattaatgcggtaaoaccaaaagttgtgaagaaa 
caagcggctaaagatgaaattgatoaattacaagcaacgcaaacaaatgttatcaataat 
gatcagaacgctacaacagaagaaaaagaagcagctattoaacaattagcaacagcagtt 
acagacgcgaaaaataatattacagctgcaactgatgataatggtgtagatcaggcgaaa 
gacgctggeiaagaattC2attceaagoacgcaaocagoaacagcggttaaatcaaatgct 
aaaaatgatgttgatcaagotgtgacaactcaaaatcaagcaattgataatacaactggt 
gotacaactgaagagaaaaatgoagcaaaagatttagttttaaaagctaaagaaaaagcg 
tatcaagatatcttaaatgcacaaacaactaatgatgttacgcaaattaaagatcaagca 
gttgctgatattcaaggtattactgcagatacaacaafctaaagatgttgcgaaagatgaa 
ttagcaacaaaagcaaacgaacaaaaagcgcttattgcacaaactgcagatgcgactact 
gaagaaaaagaacaagcaaatcaacaagtagacgcacaattaacacaaggtaatcaaaat 
attgaaaatgcacagtcaatcgatgatgtaaacactgcaaaagataatgcaattcaagca 
attgacccaattcaagcatcaacagatgttaaaacgaatgcaagagcggaattgctaact 
gaaatgcaaaataaaataactgaaatacttaataataatgagactactaatgaagaaaaa 
ggtaacgatattggaccagttagagcagcatatgaagaaggtttaaataatattaatgca 
gcaactactacaggtgatgtaactactgctaaagatacagcagtacaaaaagttcaacaa 
cttcatgcaaatcctgttaagaaaccagcaggtaaaaaagaattagatcaagctgcagct 
gataagaaaacacaaatagaacaaacaccaaatgcatcacaacaagaaattaatgatgca 
aaacaagaagttgatactgaattaaatcaagcgaaaacaaatgtcgatcaatcatcaaca 
aatgaatatgttgataatgcagttaaagaaggaaaagctaaaattaatgcagttaaaaca 
tttagtgagtacaaaaaagatgctttagctaaaattgaagatgcatataatgctaaagta 
aacgaagcggataactctaacgcatcgacttcaagtgaaattgctgaagcgaaacaaaaa 
cttgctgaattaaaacaaactgcggatcaaaatgtteiatcaagctacttctaaagatgac 
attgaagttcaaattcataatgacttagataatattaacgattacacaattocaacaggt 
aaaaaagaatcagctacaacagatttatatgcttatgcagatoagaagaaaaataatatt 
tcagctgacactaatgcaacacaagatgaaaagcaacaagcaattaagcaagttgacceia 
aatgttcaaactgcattagaaagcattaataatggtgtggataatggtgacgttgatgat 
gcattaacacaaggtaaagcagcaattgatgctattcaagtagatgctactgttaaacct 
aaagcgaaccaagctattgaagttaaagcagaagatacgaaagaatctattgatcaaagt 
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gaccagttaaotgctgaagaaaaaactgaagcattagcaatgattaaacaaattacagat 
caagctaaacaaggtattactgatgcaacaacaactgctgaagttgaaaaagcgaaagct 
caaggacttgaagcatttgataacattcaaatcgactcaacagaaaaaoaaaaagctatc 
gaagaattagaaacbgcactagaccagattgaagcaggtgtaaatgtcaacgctgatgct 
acaactgaagaaaaagaagcgtttacgaatgctttagaagacattttatcaaaagcaact 
gaagatatttctgatcaaactacaaatgcagaaatcgctactgtcaaaaatagtgcgocc 
gaacaacttaaagoacaacgtattaatcctgaagttaagaaaaatgctttggaagcaatc 
agagaagtggttaacaagcaaatagaaataattaaaaatgcagatgcagatgcatcggcg 
aaagaaattgcacgtacggatttaggtagatattttgacagatttgctgataaattagat 
aaaacacaaacaaatgcagaagttgctgaattacaaaatgtaacgatacctgcaattgaa 
gcgattgtgcctcagaatgatccagatgctaatgatactaataatggtatagataataat 
gatgcaacagcaaattcaaatgctaatgcaacaccagaaaatactggacaacctaacgta 
tctgagaogacagctaatggcaaagcagacgcttctccgacaacaccaaataatagtgat 
gcggcaacaggtgaaacaacagcaacatcagoaaotgatgatgcaaatgataaaccgcaa 
gctaataacaattctagtgtagatgcatcaacaaaoagtccgacaatggataacgatgta 
actagtaaaccagaagtagaatcaactaataaoggcacaaotgataaacctgtaacagaa 
actgataatgcaacgccagcagaaagcacaacaaataacaatagtacaactacagcaaca 
aacgagaatgcaccaacaggatoaacagcaacggctccaacaactgcgagcacagaagca 
gcatcatctgctgatagcaaagataatgcatetgtaaatgattcaaaacaaaatgctgaa 
gtaaataatagtgctgaatctcaatcaactaatgacaaggttgcacaaccaaaatctgaa 
aataaagctaaggcagaaaaagatggtagtgattcaacaaatcaaagtatggttgaatca 
acaactgaaaoattgcottcagcagaoataacagaaccaaatgtaccttctaatacatca 
aaagataaagaagaaagtacgacaaatcaaactgatgcaggacaacttaagtctgaaact 
aacgttgcatctaacgaagcagataaatcgcoaagcaaagctgatactgaagtttcgaat 
aaacoatcaacatctgcatcttctgaagcaaaagaaaaaatgacttcaactaatcttagc 
caaaaagatgatacggcaacagcagatactaatgataogcaaaaatcagttggttcagct 
gcaaacaataaagctacgcaaaacgacggcgccaatgcatctccagctacagtttcaaat 
ggaagcaatagtgctaatcaagatatgcttaatgtaactaacactgacgaccaccaagct 
Eiagacaaaatoagctcaacaaggeaaagttaataaagotaaacaacaagctaaaacttta 
ccagataotggtatgtcaoataatgacgatttaccatatgctgaattagctotaggtgca 
ggtatggcattcttaabbagaaaattcactaagaaagaccaacaaactgaagaa 



wo 02/059148 



PCT/EP02/00546 



- 50 - 



202. 


atgaaactaaaatcatttgttactgccactttagcattgggattattatcaacggtcgga 
qctgcattaccgagtcacgaagcatctgcagatagtaataacggctataaagaaatgact 
gtggatggttatcacactgttccttacacaatttcagtagatggtattactgcattacat 
cgaacttactttatcttcccagaaaataaaaatgttctttatcaagaaattgacagtaaa 
gtaaaaaatgaattagottctcaacgtggtgttacaacagaaaaaattaataatgcccaa 
aoagcaacttatacgcttactttgaatgatggtaataaaaaagtagtgaatctaaagaaa 
aatgacgacgctaaaaattcaattgatccaagtacaatcaaacagatacaaattgtagte 


203. 


atggctattaaaaagtataagccaataaoaaatggtcgtcgtaatatgacttcgttagat 
ttcgcagaaatcacgaaaactaoacctgaaaagtcattattaaaaocgctaccgaaaaaa 
gcgggacgtaacaaccaaggtaaattgactgtaagaoaccatggtggtggacacaaacgt 
caataccgtgttatcgatttcaaacgtaacaaagatggbatoaatgcaaaagttgattct 
attcaatatgatccaaaccgctcagcaaacatcgctttagttgtatatgcagacggtgaa 
aaacgatatatcattgctcctaaaggattagaagtaggtcaaatcgttgaaagtggtgct 
gaagotgacatcaaagttggtaacgcattaccattacaaaacattccagttggtacagta 
gtacacaacatcgagcttaaacctggtaaaggtggacaaatcgctcgttcagctggtgca 
agtgctcaagtacttggtaaagaaggtaaatacgtattaatcagattaagatctggtgaa 
gttcgtatgatcttatctacttgccgtgctacaatcggtcaagttggtaaoctacaacao 
gaattagttaacgttggtaaagccggacgttoaagatggaaaggtatccgtccaacagtt 
cgtggttctgtaatgaaccctaacgatcacccacacggtggtggtgaaggtcgtgctcct 
atcggtagaccatctccaatgtcaccatggggtaaacctacgcttggtaagaaaactcgt 
cgtggtaaaaaatcatcagacaaacttatcgttcgtggacgtaagaaaaaa 


204. 


atgttagtaaatacgtttaacccattttgataatttattattatcgtctttaattgcagca 
ataccgattgtactgtttttactatgtttaactgtttteaaaatgaaaggtatttatgca 
gctattacaacaottgttgtaacattactaattgcaataccatttttcaaattgccagtt 
ggtatcgcttctggtgcagtagtcgaaggtttcttccaaggtatcattccgattggctat 
atcgttatgatggcagtattgttatacaaaattactgttgaatctggacaatttttaaca^ 
attcaagatagtattacaaatatttcacaagaccaacgtattcaagttttacttattgga 
tttgcattcaacgcatttttagaaggtgcagoaggatttggtgtaccaattgcaatttgt 
goacttttattaacacaattaggatttaatcoattaaaagotgcgatgttatgtttagtx! 
gcaaatgcagcgtctggtgcttttggtgcgattggtatooctgtaggtgttgtagasacg 
ttgaaattacctggagatgtttcagtattaggtgtttctcaatcagcaactttaacattg 
gcaatcataaatttcattattccattcttacttatctttattattgatggttttagaggt 
gttaaagaaaoattaccagoaattttagtaatttcaatcacttatacacttactoaagga 
ttattaactgtattcagtggacctgaattagoagatattattacaccgttattaacaatg 


gatgaagaaattgaacctgcaaaagcacattotgcaaaeigcagtattacatgcatggagc 
ccattcattgtattaacagtcattgtaatgatttggagtgcgccattctttaaaaactta 
ttcttaccaaatggtgctttatcatcattagtatttaaattcaacttacctggaacaatc 
agcgaagttaogcataaaocattagtattgactttaaatattactggacaaacaggtaca 
gctattttattaaotattattattacaattttaatgtctaaaaaggttaactttaaagat 
gcaggtagattattcggcgttacatttaaagagttgtggttaccagttcttacaatttgt 
ttcatcttagcaatttctaaaatcacaacttatggtggtttaagtgcagcaatgggtcaa 
ggtattgctaaagcaggtaatgtcttcccagttctatcaccaattttaggttggataggt 
gtgtttatgacaggatcagttgtaaataacaactcattatttgcaecaattoaagottct 
gttgcacaacaaactggaacaagtggttcacttcttgtatctgctaatacagttggtggt 
gtagcggcaaaattgatttcaccacaatcaattgcaattgcaactgcagcagtaaaacaa 
gttggtaaggaatcagaattattaaaaatgacattgaaatacagtgtatgtttactaata 
ttcatctgtatttggactttcatcttgtcatfcatta 




atgottaaaaataaaatattaactacaactttatctgtgagcttacttgcccctcttgcc 
aatccgttattagaaaatgctaaagctgctaacgatactgaagacatcggtaaaggaagc 
gatatagaaattatcaaaaggacagaagataaaacaagtaataaatggggcgtgactcaa 
aatattcaatttgattttgtaaaggataaaaaatataacaaagatgctttgatattaaag 
atgcaaggattcattagctctagaacaacatatcacaactataaaaaaactaatcatgtt 
aaagctatgcgatggccattccaatataatattggtttaaaaacaaatgataaatatgtt 
tctttaattaattatttacctaaaaataaaattgaatctacaaacgtgagtcagatatta 
ggatacaatatcggtggtaatttccaatcagccccatcactcggbggtaatggatcattt 
aactattctaaatcgattagctatacacaacaaaattatgtaagtgaagtagaacaacaa 
aactcaaaaagtgttttatggggcgtcaaagcgaattcattcgccactgaatcaggtcaa 
aaatcagcctttgatagcgatttatttgtaggctacaaacctcatagtaaagatcctaga 
gattatttcgttccagacagtgagttaccacctcttgtacaaagtggatttaacccttca 
tttatcgccacagtatctcatgaaaaaggttcaagcgatacaagcgaatttgaaattact 
tacggaagaaacatggatgtcactcatgccattaaaagatcaacgcattatggcaacagt 
tatttagacggacatagagtccataatgoatttgtaaatagaaactatactgtgaaatac 
gagqtcaattggaagactcatgaaatcaaggtgaaaggacagaat 


206. 


atgaaaatgaataaattagtcaaatcatccgttgctacatctatggcabtattattactt 
tctggtactgctaatgctgaaggtaaaataacaccagtcagcgtaaaaaaagtcgatgac 
aaagctactttatacaaaaoaacagccaoagcagattctgataaatttaaaatttcacag 
attttaacatttaatttcatoaaagataaaagttatgataaagatactttagtacttaaa 
gctactgggaatattaactcaggctttgtgaaacctaatcctaatgactatgacttttca 
aaattatattggggagctaaafcacaatgtatctataagctcacaatctaatgattcagta 
aacgtcgttgattatgcaccaaaaaatcaaaatgaagagtttcaagttcaaaatacttta 
ggctatacatttggtggtgacattagtatctctaatggtttatotggtggacttaatgga 
aatacagctttttctgaaacaattaattataaacaagaaagttacagaacaacattaagt 
cgcaacacaaattataaaaatgttggctggggagttgaagcacataaaattatgaataat 
ggttggggaccttatggaagagatagcttccacccaacatatggtaatgaactcttctta 
gctggcagacaaagcagtgcatacgctggccaaaacttcatagcgcaacaccaaatgcca 
ttattatctagaagtaacttcaatccagaatttttaagcgtactatcacacagacaagat 
ggcgctaaaaaatctaaaattacagtaacttatcaacgtgaaatggatttataccaaatt 
cgttggaatggcttctactgggcaggcgcaaattataa£iaactttaaaactagaacattt 
aaatcaacatatgaaattgattgggaaaatcacaaagtgaaattgttagatacaaaagaa 
actgaaaacaataaa 
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atgaatagagagatgttgtatttaaatagatcagatattgaacaagcgggaggtaatcab 
tcacaagtttatgtggacgcattaacagaagcattaacagcccatgcgcacaatgatttt 
gtacaaccgcttaagccgtatttaagacaggatcctgaaaatggaoacatcgcagatcga 
attattgcaatgccaagtcatatcggtggtgaaoacgcaatttcaggtattaagtggata 
ggtagtaagcacgacaatccatcgaaacgtaatatggagcgtgcaagtggcgtcattatt 
ttgaatgatccagaaacgaattatccaattgcagttatggaagcaagtttaattagtagt 
atgcgtactgcagcagtttoagtgattgcagcaaagcatttggctaaaaaaggatttaaa 
gacttaacaatcattggatgcgggctaatcggagacaagcaattacaaagtatgttagag 
caattcgatcatattgaacgcgtgtttgtttacgatcaattctctgaagcatgtgoacgc 
tttgttgatagatggcaacaacagcgtccggaaattaattttattgcgaaagaaaatgct 
aaagaagcagtatcaaatggtgaagtagtcattacatgtaccgtaacggatcaaccatac 
attgaatatgattggttacaaaagggtgcatttattagcaacatttctatcatggatgbg 
cataaagaagtctttattaaagcCgacaaagtcgtagtagatgactggtcacaatgtaat 
cgagaaaagaaaactattaaccaattggtgttagaaggtaaattcagcaaagaagctctt 
catgctgaactaggacaacttgtgacaggtgacataccaggacgtgaagacgatgatgag 
atcatattac'ttaatccgatgggtatggctatcgaagatatttcaagtgcttattttatt 

tabcaacaggcacaacaacaaaatattgggacaacattgaacctatat 

atgaaaaaaattatggttattttcggtacgagacccgaagcaataaaaatggcaccatta 
gtaaaagaaattgatcataatgggaactttgaagcgaacattgtgattacagcacaacat 
agagatatgttagatagtgfcgttaagtatatttga'tattcaagctgatcatgatttaaat 
attatgcaagatcaacaaacateagcaggccttacggcgaatgcacttgctaaacttgat 
agcatcattaatgaggaacaaccggatatgattttagtacatggtgatactacaacgact 
tttgtaggaagCttggcagcattttatcatcaaattccggtcggacatgtagaagctgga 
cttcgaacacatcagaaatactcaccatttcctgaagagttaaatcgagtcatggtaagt 
aatattgctgaattgaattttgcgccaacagtaattgcagctaaaaatttaotttttgaa 
aacaaagacaaagagcgtatctttattactggaaataoagttattgacgcattgtcaaca 
aoagttoaaaatgattttgcttcaacgattateaataaacataaaggcaagaaagttgtt 
ttactaacagogcatogtogtgaaaatattggggaaccgatgcatcagatttttaaagca 
gtaagagatttggcagatgaatataaagatgttgtcttcatttatccaatgcatcgtaat 
ccaaaggtaagagogattgccgaaaaatatttatctgggagaaatcggattgaattaatt 
gagccattagatgcgattgagttccataattttacaaatcaatcgtacotogtgctgaca 
gattetggtggtattcaagaggaggctcotacatttggaaaacctgtgttggtattaagg 
aatcatacagagogtcccgaaggogttgaggcgggaaoatcgagagtaattggoacagat 
tatgacaatattgttcgaaatgtgaaacaattgattgaggatgatgaagcgtatcaacgt 
atgagtcaagcgaataatccatatggtgatggacaagcatcaogacgtatttgtgaagca 
atagaatattattttggattgcgcacagacaagccggatgaattcgtacctttacgtcac 
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atgattatgggtaatttgagatttcaacaggaatattttcgtatatacaaaaataataca 
gaatcaacgacacaccgtaatgcgtattgggttaaactcgctaaaaatgttgaagctact 
aaaatgatgtatgcattatcgacaattgtgcaacaacatgcatctataagacattttttt 
gatgttacbaccgatgacaatttaacaatgatacttcatgaatttctgccttttattgag 
ataaaacaagttccatcttcttcogcaaactatgatttagaagctttttttaagcaagaa 
ttaagtacttaccattttaatgattcacctttattcaaagttaaattgtttcagttogct 
gatgctgcatatatactattagattttcatgtgtccattttcgatgatagtcaaattgat 
atttttcttgatgatttatgcaatgcahatcgtggcaatactgttattaacaatactcga 
cagcatgcacatataaatagaaatgatgataaagacaatcaagatgcatcgcatatagca 
ttagactcaaactattttcggttagagaataacbctgaeatocatattgatagttatttt 
ccaattaagcatccatttgaacaagctttatatcaaacgtatttgattgatgatatgaca 
tcaatagatatggcatcgttggctgttagtgtgtatttagctaatoatataatgagtcaa 
caacatgatgtcacattaggtatacatgtaccatcacatttacoaaatgatttacaogga • 
aatattgtgccgttaacgttaacaatcgatgcaaaagatgtatgtcaacgttttacaaca 
gattttaataaatgtgtgttgoaaaatatgtogoaattaoagtgcgcgaagtcttcgctt 
tcactagagaotatttttcattgttatoatcatatgatgtcttgttgtaatgatgttatt 
gaggatgtacatcaaataoatgatgcacatacatctttagcggatattgaaatttttcca 
catcaacaogggttcaaaattatatataacagtgcagcatatgatttgctctcaatcgag 
acgctgagtgacttagttcgaaatatttatttgcaaattactgaagaaaatggaaataaa 
cgaacaactgtagatgaacttaatttgatgacagaacgtgatattcaattatatgacgat 
atcaatttaagtttgcctgagatagatgatgcgcaaacagttgttaccttatttgagcaa 
caagttgaagcaacgccgaatcatgtcgctgtgcaatttgacggagtgtttataacatat 
caaacattgaatgcacgcgcgaatgatttagcacaccgtttgagaaaccagtatggtgtt 
gaacctaatgatcgtgtcgctgtcatagotgaaaaaagtattgagatgataatagcgatg 
ataggtgtgttgaaagctggtggggcttacgtgccaattgatccgaactatccaagtgat 
cgtcaggagtacattttaaaagatgtaacgcctaaagttgtaataacgtaccaagcttta 
tatgaaaatggtaaacaaaatattaatcacattgatttgaataagatagcgtggaaaaat 
attgataatctttctaaatgtaacacgttagaagatcatgcttatgttatttacacgtcg 
gggacaactggtaaccctaaagggacactaattccgcaccgaggtattgttcgcttggtc 
catcaaaatcattatgtaccattaaatgaagagacgacgattttgttatcaggaaotata 
gcctttgatgctgcaacatttgaaatatatggtgcattgctcaatggtggaaagctgatt 
gttgctaaaaaagaacaattattaaatcoaatagcggtagaacaattaatcaatgaaaat 
gacgttaatactatgtggttaacctoctcattatttaatcagattgctagtgaacgaata 
gaagtattggtatcgttaaagtatttattaattggtggagaagtattgaatgctaagtgg 
gtggatttgcttaatcaaaaaccgaagcatcctcaaattattaatggttatggaccaact 
gaaaatacaacatttacaacgacgtataatatacctaacaaagttccaaatcgtattoct 
attggtaaaccgattctgggtactcatgtttatatcatgcaaggcgagcgtcggtgtggo 
gttggtattcctggagaattatgtaoaagtggctttgggttagctgcaggttatttaaat 
cagccagaattgacagcagataaatttatcaaagattcaaatataaatcagctgatgtat 
agaagtggtgatatcgttcgtttgttacccgatggcaacatagattatttatatcgaaag 
gacaaacaagttaagattcgagggtttaggattgagttgtcagaggttgagcatgcgotc 
gagcgtatacaaggtattaataaagcagttgttattgttcaaaatoatgatcaagatoag 
tatatcgttgcttattatgaagcgatgcatacattatoacataataagattaaatcacaa 
ttacgtatgacottacoggagtacatgataccagttaatttcatgcatattgagcaaatt 
cctattaotattaatgggaaattagataagaaggcattgcctatcatggactatgtcgat 
acggatgcctatgtagcaccgagtacagataocgaaeacttgctatgccaaatttttgoa 
gatattttacatgtgaatcaagtaggtattcatgataatttctttgaattaggtggocat 
tcattaaaagcaacgttagtggtgaatcggatagaggoatctactgggaaacgattacaa 
attggtgatttattacaaaagccaactgtatttgaaotagcacaagcgattgctaaggtt 
oaagaacaaaactatgaagtgattcoagaaactatagttaaagatgattatgtgctgagc 
tctgcaoaaaagcgtatgtatttattatggaaatcaaaccataaagatacggtgtataao 
gtaccttttttatggcggttatcatcagaacttaatgtagctoaattgcgaoaagcagtg 
cagcgtttgatagcgcgacatgagattttacgaacacaatatattgttgtagatgatgag 
gttcgacaacgtattgtggcagatgttgcagttgactttgaagaagttaaoacgcatttt 
acggatgaacaagaaatcatgcgccaatttgtagcaccttttaatttggaaaagccaagt 
caaattagagtgagatacattagaagtcccttacatgcatacctctttatagatacgcat 
catatcattaatgacggtatgagtaatatacaattaatgaatgatcttaaogcactttat 
caacataaattattgttaccacttaaattgcaatataaagactatagtgagfcggatgtcg 
catcgtgatatgacgaaacatagacaatattggttatctcaattcaaagatgaagtacct 
attttaagcttaccgacagactatgttagaocaaatattaaaacgacaaatggagaaatg 
atgtcattCacaatgaatcaacaaatgagacagctacttcaaaagtatgtagaaaagcat 
caaattactgattttatgttctttatgagtgtggtcatgacgttgttaagtagatatgct 
cgaaaagatgatgttgttgtcggtagtgtgatgagtgcgcgtatgcataaaggcacggag 
caaatgctaggcatgtttgctaataogttggtatatagagggcaaccgtcacctgataaa 
acgtggacacagtttttacaagaggttaaggaaatgagtttggaggcabacgagcatcaa 
gaatacccattcgaatgtttagtaaatgacttagatcaatcacatgatgcctcacggaat 
ccattatttgatgtcatgttagtactacaaaacaatgaaacgaatcatgctcattttggg 
catagtaaattaacacacattcaacccaaatcagtgacggcgaaatttgatttatottto 
atcattgaagaagatcgcgatgactatacaatcaatatcgagtataataccgatttatat 
cactcagaaacagttcgtcaoatgggtaatcaatgtatgattatgattgattatattttg 
aagcatcaagatacactacaaatttgtgatataccaaacggcacggaggaacttctaaat 
tgggtcaatacgcatgttaacgatcgaatgcttaatgtcccgggaaataaatctatcata 
agttactttaatgaagttgtctcacgacaaggtaatcatgttgcgotagtcatgaatgat 
ttgacaatgacgtatgaaacattacgcaactatgtggatgccattgcgcacatgctccta 
tcaaatggtgtgggcaatggtcaacgggttgccttgtttacagaacgtagttttgaaatg 
attgcggcgatgttggcgacagttaaagtaggtgcatcttatatacctatcgatattgat 
tttccgaataaacgacaaggtgcaattttggaggatgctaaagtaactgcagtcatgtct 
tacggcgttgaaattgaaacgacattaccagtcattcaattggaaaatgctaaaggcttt 
gtcgaatcaaaggaaaatgaacaatatgatgatttacatggcaatcaacttgaaaaoaca 
gcgatgttagataatgagatgcatgctatttacacatctggtacgaccgggatgcctaaa 
ggggttgccatacgacaacgaaatttgttgaatttagtgcatgcatggtcaactgaattg 
caattaggcgacaatgaagtatttttgcaacatgcaaatattgtttttgatgcatcagtt 
atggagatttattgttgtttgttaaatggtcatacgcttgtgattccagatagagaggaa 
cgtgttaatccagaaoagttacaacaactcattaataagcatcgtgtgacggttgcgtcg 
attccgttacagatgtgtagtgttatggaagacttttatattgaaaagttgattacaggc 
ggggcaactagtacggcatcctttgttaaatatattgagaagcattgtggcacgbatttc 
aatgcctatggaccatctgagtcaacagtcatcacatcgtattggtcacatcattgtggt 
gatttgatacctgagacgattccaatCggcaaacccttatctaacatccaagtgtatatt 
atgtcagatggtttgttatgcggtattggtatgccaggcgagttgtgtattgcaggtgat 
agtttagcgataggatatattaatcgtccagaattaatggctgataaatggcaaaataat 
ccatttggtaaaggaaagttgtatcatagtggtgatttagcacgttatacatctgatggt 
caaattgaatttctaggaagaatagataaacaagtgaaagttaacgggtaccgtattgaa 
cttgacgaaattgaaaatgcaatattagctattogtggtatatctgattgtgttgtaaca 
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gtaagtcactttgatacgcatgatatattgaatgcttattatgtcggagagcaacaagcg 
gaacaggatttgaagcaatatttaaatgatcagctgcctaagtatatgattcotaagact 
ataacgcatatcgattgtatgccattaaccacgaatgacaaggtggatactacgcgtttg 
ccaaatccatcacctatacaacagtctaataaagtgtatagogaaccctctaatgaaatt 
gagcagacatttgttgatgtatttggagaggtattgaaacaaaatgatgtcggtgttgac 
gatgatttctttgaacttggtggtaactcattagaggcgatgttagttgtctogcattca 
aaacgatttggcoatcatatttcaatgcagacattataccaatataaaaocgtgcgacag 
attgttaattatatgtaccaaaatcaacaatcattagttgcattaccggataatctttcg 
gaattacaaaagattgttatgtctcgttataacttgggtattttagaggatagtctaagt 
catcgacctctaggaaatacaotattgactggcgcgacaggttttttaggtgcttatctg 
attgaagtactaoaaggatacagtcatcgcatttattgtttcatacgtgctgataatgag 
gaaatagcatggtataagttgatgacgaatttaaatgattatttttcagaagagacggtc 
gaaataatgttatcaaacattgaagtcattgttggtgatttcgagtgtatggatgatgtt 
gttttaccagaaaacatggatacgattattxjBtgcaggtgctcgtacagatoactttggt 
gatgatgatgaatttgaaaaagtaaatgttcaaggtactgttgatgtcatacgtttggca 
laacatcatgcaaggttaatatatgtgtctacgataagtgtgggaacttattttgat 



tcaccatatacacggagcaaattttatagtgaattaaaagtattagaagctgtaaataat 
ggcttagatggtcggattgtacgtgttggtaatttgacgaatccbtacaatggaagatgg 
catatgagaaatataaagactaaccgtttttcaatggtaatgaatgatttgttacaactg 
gattgtatcggggttagcatggctgaaatgcctgtagatttttcttttgtggatacgact 
gcaagacaaattgtcgcattagcacaggtcaacacaccacaaatcatttaceatgtgcta 
tcacctaataaaatgccggtgaaatctttgttagaatgcgttaagcgoaaagaaattgaa 
otogtcagcgatgaatcatttaatgaaattttacagaaacaagacatgtacgaaacgatt 
ggattaactagtgttgaccgtgaacaacaactagcaatgatagataoaaoattaacatta 
aaaataatgaatcacatcagtgaaaaatggocaacgataaotaacaattggctgtatcat 
tgggcacaabatatceiaaacaatattcaataag 
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atgaccaaagaacaacaacttgcagaacgaattattgctgcagtaggtggtatggataat 
atagatagtgtcatgaactgtatgaoacgtgtgcgtattaaagtattagatgagaacaaa 
gtagatgacoaagaactaaggcatattgatggtgtcatgggtgttatacacgatgaaogc 
attcaagttgtggttggacctggtacagtcaataaagtggctaatcatatggcggaatta 
agtggtgttaaactaggtgaccoaatacoaoaccatoaoaatgatagtgaaaaaatggac 
tataaatcatatgcagctgataaagoaaaggcgaataaggaagcgcataaagcaaaacaa 
aagaatggtaagttgaataaagtattgaaatcaattgccaatatctttataccgttgatt 
cctgcatttattggagctggattaattggtggtattgcagcagtactgagtaacttaatg 
gtggcaggctatatttcaggtgcttggattacgcaacttataacagtatttaatgtcatt 
aaagacggtatgttagcatacttagctattttcactggtattaatgcggctaaagaattt 
ggtgcgacaccaggacttggtggcgtgattggtggtaoaacgttattaacgggtattgct 
ggtaaaaatattttaatgaacgtcttcactggagaaccattgcaacctggacaaggtggg 
attattggcgttatttttgccgtttggattttaagtattgtcgaaaagagattacataaa 

ctattaactatctttatctttatgccattagcaggttttgtttcagacagtttagtttca 
gtagttaacggaattattagtattggtggcgtatttagtggatttatcattggtgcaagc 
tbcctaccgttagttatgttagggcttoatoatatttttaogccaattcatatagaaatg 
attaaccaatcaggtgctacttacttattgccaattgcagcgatggctggtgctggacaa 
gtaggtgccgcattagcactttgggtaagatgtaaacgcaacacaacattacgtaatact 
ttaaaaggtgcattgccagttggtbtcctaggtatcggagaaccattaatotatggtgtg 
actttgccattaggtcgacctttcttaactgcttgtattggtggtggtattggtggcgct 
gtaataggtggaattggacatattggtgccaaagcaataggcccaagtggtgtgtcacta 
ttaccattaatctcagataatatgtatttaggttatattgcaggattacttgctgcgtat 
gctggtggattcgtttgtacatatttatttggaacgacaaaggcgatgcgacagacagat 
ttgttgggtgat — 




211. 


atgtctaaaattttaaaatgtatcacgttagcogtggtaatgctattaatcgtaactgca 
tgtggccctaatogttcgaaagaagatattgataaagcattgaataaagataattctaaa 
gacaagcctaaccaacttacgatgtgggtggatggcgacaagcaaatggcgttttataaa 
aaaattacggatcaatatactaaaaaaactggcatcaaagtaaagcttgtaaatattggt 
caaaatgatcaactagaaaatatttcgctagacgctcctgcaggaaaaggtccagatatc 
tttttcttagcacatgataatactggaagtgcctatctacaaggcttagctgctgaaatc 
aaattatcaaaaaatgagttgaaaggtttcaataagoaagcacttaaagcgatgaattat 
gacaataagcaactagcattgccagctatcgttgaaacaaccgcacttttttataataaa 
aaattagtgaaaaatgoaccgcaaacgttagaagaagttgaagctaatgctgccaaacta 
actgatagtaaaaagaaacaatacggtatgttatttgatgctaaaaatttctattttaat 
tatccgtttttattcggcaatgatgatfcatattttcaagaaaaatggcagtgaatatgat 
attcatcagctaggactaaattcaaaacatgtcgtcaagaatgctgaacgattaoaaaaa 
tggtacgacaaagggtatcttcctaaggcagcaacacatgatgtcatgattggtcttttt 
aaagaaggaaaagtaggacaatttgtcactggaccgtggaacattaatgaatatcaagaa 
acgtttggtaaagatttaggagtaacaacattacctacagatggtggcaaacctatgaaa 
ccatttctaggtgtacgtggttggtatttatctgaatatagtaaacataagtattgggot 
aaagatttaatgctgtatatcactagtaaagatacattacaaaaatatacagatgaaatg 
agcgaaattactggacgtgctgacgtgaaatcatctaatccaaatttaaaagtgtttgaa 
aagcaagcacgtcatgctgaaccgatgcctaatattcctgaaatgcgacaagtttgggaa 
ccgatgggcaatgcaagcatatttatttcaaatggtaagaatcctaaacaagcgttagat 
gaggcgacgaatgatataacgcaaaatattaagattcttcatccatcacaaaatgataag 
aaaggagat 


212. 


gtgaaagcattgaaattatatggcgtggaagatttacggtatgaggataatgaaaagcca 
gtcattgaaagtgcgaatgacgttattattaaagtacgagcgactggcatatgtggttca 
gacacgtcacgatacaaaaaaabggggccatacattaaaggtatgccatttggtwatgoia 
ttttcaggtgtagtagatgccattggaagtgatgttacgcatgttaatgtgggogacaaa 
gtgacaggttgcccagcaataccttgttatcaatgcgagtattgtttaaaaggtgaatat 
gcacgatgtgaaaagttattcgtcattggctcatatgaacctggatcgttcgcggaatat 
gtcaaattgccagcgceiaaatgttttaaaggttccagacaatgttgattacattgziagca 
gcaatggttgagccatcagccgttgttgcgcatgggttttataaatcgaatatacaacct 
ggtatgactgttgcagtaatggggtgtggcagtataggtttgttagctattcaatgggca 
cgaatatttggtgctgcacatatcatogctatagatatagatgcgcataaactagatatt 
gcaacatoattgggcgcacatoaaaoaatcaattcaaaagaagaaaatcttgagaaattc 
atogaaaatcattacgccaatcaaatcgatttagctatagaatcatcaggtgctaaagtt 
acgattggtcaaatattgacgctacctaaaaaaggtggcgaggtggtattactcggaata 
ccatatgatgatattgagattgatcgcgttcattttgaaaaaattctgcgtaacgagttg 
acagtatgtggctcttggaaotgtttgtccagtaactttccgggoaaagagtggacggca 
accttaoattatatgaagacgaaagatattaatgtaaagcctattatttctcatttttta 

aaagtcatgtttacgatttat 




atgcaagoattacaaaoatttaattttaaagagctaccagtaagaacagtagaaattgaa 
aaogaacottattttgtaggaaaagatattgctgagattttaggatatgcaagatcagac 
aatgccattagaaatcatgttgatagcgaggacaagctgacgcaccaatttagtgcatca 
ggtcaaaacagaaatatgatcattatcaacgaatcaggattatacagtctaatcttcgat 
gcttctaaacaaagcaaaaacgaaaaaatcagagaaaccgctcggaaattcaaacgatgg 
gtaacatcagatgtcctaccagctattogcaaacacggtatatacgcaacagacaatgta 
attgaacaaacattaaaagatccagaotacatcattacagtgttgactgagtataagaaa 
gaaaaagagcaaaacttacttttacaacaagaaatcggagaactaaaacccaaagcagac 
tatgtagatgaaatcttaaagtcaactggcacattagccacaactcaaatcgcggcagac 
tacggtabatcagcacaaaagttaaacaaactactacacgaagctagactacaacgaaaa 
gbaaabaaacagtgggbgcbbbacbcagaacacabgggcaagagttacacagaabcagac 
acbatagcaatbgtacgobcbgacggtagagaagacacagbtbbacaaactagabggaca 
caaaaaggcagabtgaaaabacabgaaabcatgactgaattcggttatgaagctaattba 
gggggagcg 




abgaaabbaaaatcatbagcagtgttatoaabgbcagcggbggtgcttacbgcabgbggc 
aabgabacbccaaaagatgaaacaaaabcaacagagbcaaatactaatcaagacacbaat 
acaacaaaagabgtbabbgcbtbaaaagatgtbaaaacaagoccagaagabgcbgtgaaa 
aaagctgaagaaacbbacaaaggccaaaagbbgaaaggaatttcatttgaaaatbcbaat 
ggtgaatgggctbataaagtgacgcaacaaaaatc tggbgaagagbcagaagbacbbgbt 
gctgataaaaataaaaaagtgattaacaaaaagactgaaaaagaagabacaatgaabgaa 
aabgabaactttaaatatagcgatgctatagattacaaaaaagccabtaaagaaggacaa 
aaagaatttgabggtgatattaaagaatggtcacttgaaaaagatgatggcaaaottgtt 
tacaatatcgattbgaaaaaaggtaataaaaaaoaagaagttactgttgatgctaagaac 
ggtaaagtattaaaoaotaaooaagatoac 
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215. 


atgaaaatgaaaaatattgcaaaaataagtttgttattaggaatattagcaacaggfcgta 
aacactaoaacggaaaaaccagttcatgccgaaaagaaacctattgtaataagtgaaaah 
agcaaaaaattaaaagcttattataatcaacctagtattgaatataaaaatgtgacaggt 
tatatcagtttcattcaaccaagtattaaathtatgaatatcatagatggtaattctgtt 
aataatattgctttaattggcaaagataagcaacattatcatacgggtgtacatcgtaat 
cttaatatattttacgttaatgaggataagagatttgaaggtgcaaagtactctattggg 
ggtatcacgagtgcaaacgataaagctgtcgacctaatagcagaagcaagagttattaaa 
gaagatcabactggtgaatatgattatgactttttcccatttaaaatagataaagaagcg 
atgtcattgaaagagattgattbtaaattaagaaaataccttattgataattatggtctt 
tacggtgaaatgagtacaggaaaaattacagtcaaaaagaaatactatggaaagtataca 
tttgaattggataaaaagttacaagaagaccgtatgtcogatgttatcaatgtoacagat 
attgatagaattgaaatcaaagteataaaagca 


216. 


rarktkivctigpaseseemieklinagmnvarlnfshgsheehkgridtirkvaJcrldki 
vailldtkgpeirthmtikdgiielergnevivsmnsvegbpekfsvtyenlindvqvgsy 
illddglielqvkdidhakkevkcdilnsgelknkkgvnlpgvrvslpgitekdaedirf 
gikenvdfiaasfvrrpsdvleireileeqkanisvfpkienqegidniaeilevsdglm 
vargdmgveippekvpmvqkdlirqcnklgkpvltatqmldsmqmpratraeasdvana ■ 
iydgtdavmlsgetaaglypeeavktmmiavsaeaaqdykkllsdrtklvetslvnaig 
isvahtalnlnvkaivaatesgstartiskyrphsdiiavtpseetarqcsiTOgvgpw 
kkgrkstdallnnavatavetgrvsngdliiitagvptgetgbtrammkihivgdeiangq 
gigrgswgttlvaetvkdlegkdlsdkvivtnsidetfvpyvekalgliteengitsps 
aivglekgiptwgvekavknisnnmlvtidaaqgkifegyanvl 


217. 


iiiqfdtiidsalinalkngepiivvddenren.egdlvavtewmndntiafmalcearglicapv 
s'kdiaqrldlvqmvddnsdifgtqftvsidhvdtttgisayertltaacklidpsseakdf 
nrpghlfplvaqdkgvlamghteaavdlakltgakpagviceimddgtitiakgqdlqkf 
kekhqlkmitiddlieyrkklepeiefkakvkmptdfgtfdinygfkatytdeeiwltkg 
airqhenvrlisacltgdifhsqrcdcgaqlessinkyinehgginiiylpqegrgigllnk 
Irayelieqgydtvtanlalgfdedlrdyhiaagilkyfniehinllsnnpskfeglkqy 
gidiaerievivpetvhnhdymetkkikmghli 


218. 


mkmkklvkssvassiallllsntvdaaqhitpvsekkvddkitlykttatsdnclklnisq 

nwdyapknqneefgvqqtlgysyggdinisnglsgglngsksfsetinykgesyrtticl 
rktnhksigwgveahkimimgwgpygrdsydptygrielflggrqsssnagcpiElpthqitS) 
llargnfnpefisvlshkqndtkkskikvcyqremdrytngwnrlhvwgnnyknqntvtf 
tstyevdwgiih.tvkligtdEketnpgv 


219. 


mkkkallplflgimvflagcdyskpekrsgffyntfvdpmknvldwlgiinllndnyglai 
iilvlviriillpfmlsnyknshimirqkmkvakpevekiqekvkrartqeekmaanqelm 
qvykkydmnpiksmlgclpmliqlpilmglyfvlkdglvdglfkypliflwfdlgrpdiwi 
tiiagvlyfiqayvssktmpdeqrcpigynurativispiraiiwislssasalglywsvsaafl 
wqthfaniyyekvaldcevqpfieayerehnggsnkkgkntqiArskkWck 


220. 


mnlfrqqkfairkfnvgifsaliatvtfistnpttasaaeqnqpaqnqpaqpadantqpn 
anagaqanptaqpaapanqgqpavqpanqggqanpaggaaqpntgpagqgnqadpnnaaq 
aqpgnqatpanqagqgnnqatpnimatpanqtgpanapaaaqpaapvaanaqtqdpnasn 
tgegsinttl tf ddpais tdenrqdptvtvtdkungys 1 inngkigf vnselrrsdmf dk 
rmpqnyqakgnvaalgrvnandstdhgnfngisktvnvkpdseliinf ttmqtnskqgat 
nIvikdakkntelatTmvaktgtahlfkvptdadrldlqfipdutavadasrittaikdgy 
kyysfidnvglfsgshlyvknrdlapkatamkeytinteigniigiiEgaslkadqfkyevt 
Ipqgvbyvnnsltttfpngnedstvlknmtvnydqnankvtftsqgvttargthtkevlf 
pdkslklsykvnvanidbpknidfnekltyrtasdwinnaqpevbltadpfsvaveitink 
dalqqqvnsqvdnshybtasiaeynklkqqadtilnedanhvktanrasqadidglvtkl 
qaalidnqaaiaeldbkaqekvtaaqqskkvtqdevaalvbkinndknnaiaeinkqtta 
qgvttekdngiavleqdvitptvkpqakqdiiqavttrkqqikfcBnaslqdekdvandki 
gkiebkaikdidaabtnaqvealktkalndinqttpabbakaaaleefdGwqaqidqap 
Inpdbbneevaeaierinaakvsgvkaieatttaqdlervkneeiskienitdsbqtkmd 
aynevkqaatarkaqriatvsnatneevaeadaavdaaqkqglhdiqwkskqevadtksk 
vldkinaiqtqafei-kpaadtevenayntrkgeiqnsnastteekqaaybeldtkkqeart 
nldaanbnsdvttakdnsiaainqyqaattkksdakaeiaqkaserktaieamndsttee 
qqaakdkvdqawtanadidnaaanndvdnakttneatiaaitpdanvlqpaakqaiadkv 
qaqetaldgnngstbeekaaakqqvqtekttadaaidaahtnaeveaakkaaiakieaiq 
patbbkdiiakeaiatkanerktaiaqtx3pUtaeeiaaanadvdtiavtqansijdeaans<3Ea 


dvdqakbtgensidqv-tptviikkatarneitedllimklqeiqati)datdeek(iaaaaean 
tengkanqaisaattnaqvdeakanaeaainavt^kvvkkqaakdeidglgatqtnviiin 
dqnatteekeaaiqqlatavtaaknnitaatddngvdqakdagknsiqstqpatavksna 
kndvdqavtbqnqaidnttgatteBknaakcllvlkakekayqdilnaqtbndvtqikdqa 
vadiqgitadtbikdvakdelatkaneqkaliaqbadabteekeqanqqvdaqlbqgnqn 
ienaqsiddvntakdnaiqaidpiqastdvktnaraelltemgnkiteilnnnebbneek 
gndigpvraayeeglnninaatttgdvttakdtavqkvgglhanpvkkpagkkeldqaaa 
dkktqieqtpnasqqeindakgevdtelnqaktnvaqsstneyvdnavkegkakinavkt 
fseykkdalakiedaynakvneadnsnastsseiaeakqklaelkqtad(5Tvnqatskdd 
ievqihndldnindytiptgkkesatbdlyayadqkkimisadbnabqdekqqaikqvdq 
nvqbalesinngvdngdvddaltqgkaaidaiqvdatvkpkanqaievkaedtkesidqs 
dqlbaeektealamikqitdqakqgitdatttaevekakaqgleafdniqidstekqkai 
eelebaldqieagvnvnadabteekeaftnaledilskatediBdqttnaelatvknsal 
eqlkaqrinpevkknaleairewnkqieiiknadadasakeiarbdlgryfdrfadkld 
ktqbnaevaelqnvtipaieaiypqndpdandtnngidnndabansnanabpenbgqpnv 
sebbangkadaspttpimsdaatgebbatsabddandkpqannnssvdasbnspbnidndv 
tskpevestnngtbdkpvtetdnabpaesbbnnnstttabnenapbgstataptbastea 
assadskdnasvndskqnaevnnsaesqstadkvaqpksenkakaekdgsdsbnqsmves 

kpsbsasseakekmbstnlsqkddtatadtndtqksvgsaannkatqndganaspatvsn 
gsnsanqdmlnvtntddhqaktksaqqgkvnkakqqaktlpdbgmshnddlpyaelalga 
gmaflirrftkkdqqbee 


221. 


itiklksfvbablalgllstvgaalpshsasadsnngykenitvdgyhtvpytisvdgibalh 
rtyfifpenknvlyqeidskvknelasqrgvttekiimaqtabytlblndgnkkwnlkk 
nddaknsidps tikaiqiwk 


222. 


maikkykpitngrrnmtsldfaeitkbtpeksllkplpkkagnmqgklbvrhhggghkr 
gyrvidfkmkdginakvdsiqydpnrsanialwyadgekryiiapkglevgqivesga 
eadikvgnalplqnlpvgtwhnielkpgkgggiarsagasaqvlgkegk/vlirlrsge 
vraiilsbcratigqvgnlqhelvnvgkagrsrwkgirptvrgsvinnpndhphgggegrap 
igrpspmspwgkptlgkktrrgkkssdklivrgrkkk 
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mlvntfnpfdnlllssliaaipivlfllcltvflonkgiyaaittlwtHiaipffklpv 
giasgawegffqgiipigyivBimavllykitvBsgqfltiqdsitnisqdqriqvllig 
fafnaflegaagfgvpiaicalllbqigfnplkaamlclvanaasgafgaigipvgwet 

iltvfsgpSadiippntmlalavfskkf(roI*iyrviikdeeisp^ 

pfivltvivmiwsapffluilflpngalsslvfkfnlpgtisevthkplvltlniigqtgt 

ailltiiitilmsklcvnfkdagrlfgvtfkelwlpvlticfilaiskittygglsaamgg 

glakagnvfpvlspilgwigvfmtgswnnnslfapiqasvaqqigtsgsllvsantvgg 

vaaklispqsiaiataavkqvgkesellkmtlkysvcllificiwtfilsH 


224. 


mlknkiltttlsvsllaplanpllenakaandtedigkgsdieiikrtedktsnkwgvtq 
niqfdfvkdkkynkdalilkmqgfissrttyynykktnhvkamrwpfqyniglktndkyv 
slinylpknkiestnvsqilgyniggnfqsapslggngsfnysksisytqqnyvseveqq 
nsksvlwgvkansfatesgqksafdsdlfvgykphskdprdyfvpdselpplvqsgfnps 
fiatvshekgssdtsefeitygmmdvthaikrsthygnsyldghrvhnafvnmi^vky 
evnwktheikvkgqn 




iltfnfikdksydkdtlvlkatgninsgfvkpnpndydfsklywgakynvsissgsndsv 
nwdyapknqneefqvqntlgytfggdisiGnglsgglngntafsetinykqesyrttls 
mtnyknvgwgveahklmnngwgpygrdsfhptygnelf lagrqssayagqnfiaqhqmp 
llsrsiifnpeflsvlslirqdgakkskitvtyqremdlyqirwngfy\i;aganykn£ktrtf 
ks tye i dwenhkvkl Idtke termk 


226. 


mruremlylnrsdieqaggrihsqvyvdaltealCahahndfvqplkpylrgdpenghladr 
iiampshiggehaisgikwigskhdnpsknunerasgviilndpetnypiavmeasliss 
mrtaavsviaakhlakkgfkdltiigcgligdkqlqsmleqfdMervfvydqfseacar 
fvdrwqqqrpeinfiatenakeavsngewltctvtdqpyieydwlqkgafiEnisimdv 
hkevfikadkwvddwsqcnrekktinqlvlegkfskealhaelgqlvtgdipgreddde 
iillnpmgmaiedissayfiyqqaqqOTigttlnly 


227. 


mkkimvif gtrpeaikmaplvteidhngnf eanivi taqhrdmldsvl s i f di qadhdln 
imqdqqt lagl tanalakldsi ineeqpdroilvhgdttttf vgslaaf yhqipvghveag 
IrthqkyspfpeelnrvmvBniaelnEaptviaaknllfenkdkerifitgutvidalst 
tvqndfvstiinkhkgWwvlltahrrenigepaihqifkavrdladeykdvvfiypmhrn 
pkvraiaekylsgmrieliepldaieflmftnqsylvltdsggiqeeaptfgkpvlvlr 
nhterpegveagtsrvlgtdi^lvmvkqlleddeayqnnsqannpygdgqasrricea 
i ayyf glrtdlqpdef vplrhk 


228. 


miingnlrfqqeyfriytamteBtthrnaywklaknveatkimiiyalstivqqhasirhff 
dvttddnltmilheflpfieikqvpsssaD-ydleaffkqelstyhfndsplfkvklfqfa 
daayilldfhvsifdclsqidifiadlcnayrgiitvinntrqhahinmddkdnqdashia 
1 dsnyf rlennsdihidsyfpikhpf eqa lyqty 1 iddmts i dmas lavsvyl anhimsq 
qhdvtlgihvpshlpnfilhgnivpltltidakdvcqrfttdfnkcvlqransqlqcakssl 
sletiflicyJiBimsocndviedvliqihdahtsladieifphqhgfkiiynsaaydllsie 
tlsdlvmiylgiteengnkrttvdelnlniterdiqlyddinlslpeiddagtwtlfeq 
qyeatpnlwavgfdgvfityqtlnarandlahrlriiqygvepnarvaviaeksiemiiain 
igvlkaggayvpidpnypsdrqeyilkdvtpkwityqalyengkqninhidlnkiawkn 
idnlskcntledhayviytsgttgnpkgtliphrgivrlviiqnhyvplneettillsgti 
afdaatfeiygallnggklivakkeqllnpiaveqlinendvntmwltselfn.qiaseri 
evlvslkylliggevlnakwvdllnqlfpkhpqiiagygptenttftttynipnkvpnrip 
igkpilgttxvyijnqgerrcgvgipgelctsgfglaagylaqpeltadkfikdsninqlmy 
rsgdivrllpdgnidylyrkdkqvkirgfrielsevehaleriqginkawivqnhdqdq 
yivayyeamhtlshnkiksqljmtlpeyBiipvnfnihiegipitingkldkkalpinidyvd 
tdayvapstdtehllcqifaailhvnqvgilidnffelgghBlkatlwnrieastgkrlq 
igdllqkptvfelaqaiakugeqnyevipetivItddyvlssaqfcnnyllwJtsnhkatvyn 
ypflwrlsselnvaqlrqavqrliaiheilrtqyivvildevrqrivadvavdfeeviithf 
tdeqeimrqfvapfnlel^sqirvryirsplhaylfidthliiindgnisniqliniidlnaly 
qhklllplklqykdysewmshrdmtkhrqywlsqfkdevpilslptdyvrpnikttngam 
msftmqgmrqllqkyvekhqitdfmffmsvvmtllsryarkddvvvgsviasarmhkgte 
gmlgmfantlvyrgqpspdkiiiwtqflqevkeniEleayehqeypfeclvndldqshdasm 
pXfdvmlvleEtmetnhahfghsklthiqpksvtakfdlsfiieedrddytinieyntdly 
hsetvrhiignqcndiid<Syilkhqdtlqicdipngteellnwvnthvndrmlnvpgnksii 
syfnewsrqgnhvalvimdltmtyetlrnyvdaialimllsngvgngqrvalftersfem 
iaamlatvkvgasylpididfj^krqgailedakvtavmsygveiettlpviqlenakgf 
veskeneqyddlhgnqlentamldnemyaiytsgttgrapkgvairqmllnlvhawstel 
qlgdnevflqhanivfdasvmeiyccllnglitlvipdreervnpeqlqqlinkhivtvas 
iplqmcsvmedfyieklitggatstasfvkyiekhcgtyfnaygpsestvitsywshhcg 
dlipetipigkplsniqvyimsdgllcgigmpgelciagdslaigyinrpelHiadkwqrm 
pfgkgklyhsgdlarytsdgqieflgridkqvkvngyrieldeienailairgisdcwt 
vshfdthdilnayyvgeqqcveqdlkqylndqlpkymipktithidcmplttndkvdttrl 
pnpspiqqsnkvysepsneieqtfvdvfgevlkqndvgvdddf Eelggnsleamlwshl 
kr£ghliisinqtlyqyktvrqivnymyqnqqslvalpdn.lselqkivmsrynlgiledsls 
hrplgntlltgatgflgaylievlqgyshriycfiradneeiawyklmtnlndyfseetv 
eimlsnievivgdfecmddwlpemndtiihagartdhfgdddeEekvnvqgtvdvirla 
qqhharliyvstisvgtyfdidtedvtfseadvykgqlltspytrskfyselkvleavim 

arqivalaqvntpqiiyhvlspnkmpvksllecvkrkeielvsdesfneilqkqdinyeti 
altsvdreaalamidttltlkimnhisekwptitnnwlyhwaqyiktifnk 


229. 


mtkeqqlaeriiaavggmdnidsvmncmtrvrikvldenkvddqelrhidgvmgvihder 
iqvvvgpgtvniOTanhmaelsgvklgdpiphhhndsekindyksyaadkakankeahkakq 
kngklnkvlksianifiplipafigagliggiaavlsnlmvagyisgawitqlitvfnvi 
kdgmlaylaiftginaakefgatpglggviggttlltgiagknilmnvf tgeplqpgggg 
iigvifawilsivekrlhki-wpnaidiivtptiallivglltififmplagfvsdsl-vs 
wngiisiggvfsgfiigasflplviiilglhhiftpihieminqsgatyllpiaamagagq 
vgaalalwvrc3cmttlmtlkgalpvgflgigepliygvtlplgrpfltacigggigga 
viggighigakaigpsgvsllplisdninylgyiagllaayaggf vctyl f gttkamrqtd 
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230. 


mskilkcitlavvinllivtacgpnrske(Uakalnkdnskaia>nqXtinwdgdk<^fyk 

kitdqytkktgikvk3^vnigjadqlmisld«pag^ 

klskdelkgfnkqalkamnydnkqlalpaivettalfynkklvBiapqtieej^ 

tdskkkqygiafdaknfyfnypflfgnddyifkkngseydihqlglnsl^wtaaerl^ 

vvdkgylpkaathdvmiglfkegkvgqfvtgpwnineyqetfgkdlgvttlpt^g 

pflgvrgvvlseyskhlQwakdlBayltskdtlqkytdenBeitgprdvkssnpn^ 

kqarhaapmpnipemrqvwepmgnasifisngknpkqaldeatnditopiikiinpscpaaK 

kgd . -. — — 


231. 


vkalklygvedlryednekpviesandviikvratgicgsdtsryMangpyiKgmprgne 
f sgwdaigsdvthvnvgdkvtgcpaipcyqceyclkgeyarcekl f vigsyepgs taey 
vklpaqnvlkvpdnvdyieaamvepsavvahgfyksniqpgmtvavmgcgsig^ 

SgSltipSggewligipyddieiSvh^ 
tlhymktkdinvkpiishflplekgpetfdklvnkkerfdkvmftiy 


232. 


mqalqtfnfkelp\a:tvGienepyfj^kdiaei3^a^^ 

i^SdpSiitvlteykklkeSSl^igelkpkadyvLLk^ 
ygisaqklnkllhearlqrkvnkqwvlysehmgksytesdtiaivrsdgredtvlqtrwt 

qkgrlkihelmtefgyaaolgga . 


233. 


mklkslavlsmsawltacgndtplcdetkstesntnq^ltnttkavialkdvktspedavk. 
kaeetykgqklkgisfensngewlwtqqksgeesevlvadtakkviiiJktelraatBme 
ndnfkysdaidykkaikegqkefdgdikewsiekddgklyynidlkkgnkkqevtvdakn 

qkvlkseqdh ^ 


234. 


iiiknikniakislllgilatgvnttte]qE>vhaek]3>iviBenskkllcayynqpsieyknvtg 
yisEiqpsikfmniidgnsvmialigkdkqhylltgvliriilniEyvnedkrfegakyBig 
gitsandkavdllaearvikedhtgeydyaffpfkidkeamslkeidfklrkylidnygl 
yqems tgki tvkkkyyqkvt f eldkklqedrmsdvinvtdidrieikvika 


235. 


Ttgaaaaatattttaaaagtttttaatacaacgattttagogttaattatoatcatcgcg 

Acattcagtaattctgcaaatgcogoagatagcggtaotttgaattatgaggtttacaaa 

Tacaataccaatgacacgtcaattgctaatgactattttaataaaccggcaaagtacatt 

Aagaaaaatggtaaattgtatgttcaaabaaotgtcaaccacagtcattggattactgga , 

Atgagtatcgaaggacataaagaaaatattattagtaaaaacactgccaaagatgaacgc 

Acttctgaatttgaagtaagtaagttgaacggtaaaatagatggaaaaattgacgtttat 

Atcgatgaaaaagtaaatggaaagccatteaaatatgaccataattacaacattacatat 

Aaatttaatggaocaactgatgtagcaggtgctaatgcaccaggtaaagatgataaaaat 

Tctgcttcaggtagtgacaaaggatctgatggaacgactactggtcaaagtgaatctaat 

Agttcgaataaagacaaagtagaaaatccacaaacaaatgctggtacacctgcatatata 

Tatacaataccagttgcatccttagcattattaatcgcaatcacattgtttgttagaaaa 

atobctaaaggcaatgtggaa 


236. 


atgacaaaacattatttaaacagtaagtatcaatcagaacaacgttcatcagctatgaaa 
aagattacaatgggtacagcatctatcattttaggttcccttgtatacataggogcagac 
agccaacaagtcaatgcggcaacagaagctaogaacgcacctaataatoaaagcacacaa 
gtttctcaagcaacatcacaaocaattaatttocaagtgcaaaaagatggctcttcagag 
aagtoacacatggatgactaCatgcaacaccctggtaaagtaattaaacaaaataataaa 
tattatttccaaaccgtgttaaacaatgcatcattctggaaagaatacaaattttacaat 
gcaaacaatcaagaattagcaacaactgttgttaacgataataaaaaagcggatactaga 
acaatcaatgttgcagttgaacctggatataagagcttaactactaaagtacatattgtc 
gtgccacaaattaattacaatcatagatatactacgcatttggaatttgaaaaagcaatt 
cctacattagctgacgcagcaaaaccaaacaatgttaaaccggttcaaccaaaaccagct 
oaaoctaaaacacctactgagcaaactaaaccagttcaacctaaagttgaaaaagttaaa 
cctactgtaactacaacaagcaaagttgaagacaatcactctactaaagttgtaagtact 
gacacaacaaaagatcaaactaaaacacaaactgctcatacagttaaaacagcacaaact 
gctcaagaacaaaataaagttcaaacacctgttaaagatgttgcaacagcgaaatctgaa 
agcaacaatcaagctgtaagtgataataaatcacaacaaactaacaaagttacaaaacat 
aacgaaacgcctaaacaagcatctaaagotaaagaattaccaaaaactggtttaacttca 
gttgataactttattagcacagttgccttcgcaacacttgcccttttaggttcattatct 

btattacttttcaaaagaaaagaatctaaa 








237. 


Iiknilkvfnttilaliiiiatfsnsanaadsgtlnyevykyntndtsaandyfnkpakyi 
Kkngklyvqitvnhshwitgmsieghkeniiskntakdertsefevsklngkldgkidvy 
Idekvngkpfkydhhynitykfngptdvaganapgkddknsasgsdkgsdgtttgqsesn 
ssnkdkvenpgtnagtpayiytipvaslalliaitlfvrkkskgnve 


238. 


mtkhylnskyqseqrssainkkitmgtaBiilgslyyigadsqqvnaateatnapnnqstq 
vsqatsqpinfqvqkdgssekslmiddyiiKjSipgkvikgmikyyfqtvlimasfwkeykfyn 
aimqelattvvndnkkadtrtinvavepgykslttkvMvvpqinyiitoytailefekai 
ptladeial^nnvkpvqpl^agpktpteqtlqivqpkvekvl^tvtttsKvaanhstkvvBt 
dttkdqtktqtahtvktaqtaqeqpkvqtpvkdvataksesimqavsdnksqqtnkvtkh 
netpkqaslcakelpktgltsvdnfiBtvafatlallgBlslllfkrkesk 
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aoaatggggctaccatttttaagtaaaaacgaaatacaagaaaatgtgactgaaaagaeg 

aaaggtcataaattaaaaaaaagtgcagctaaaacaacagccctagttggtggagcattt 

acatttaatatgttgaataacoatcaagcatttgctgcctcagaaaoaccaatoacctct 

aaaatttcatcoaatagtgagacagtagccaatcaaaattcaactacgattaagaafitca 

caaaaagaaacagtcaattctacaagtttggaatctaacoattctaatagtaoaaataag 

caaatgtcttcagaagttacaaatacagotcaatccagtgaaaaagctggaattagtcaa 

caaagtagtgaaacatcaaatcaatcatotaagttaaatacatatgcctccacagaccat 

gtagagagtaoaactattaacaatgataatactgcaoaacaagatcaaaataagtcttcg 

aatgtaacctctaagtcaaoaoaatcaaacacgtcatcctcagaaaagaacateagcccc 

aatttaacccagtgaatcgaaaoaaaagcaacaigattcattagcgactagtgaagcaegt 

actagtacaaatcaaatatctaatctgacatcaacatctacttcgaatcaatcgagtcct 

acttcctttgcaaatttaagaacatttagtagatttactgttttgaatacgatggcagca 

ccgacaacaacatcaacgacaaoaaottcaagtctgacatctaattctgttgtggtgaac 

aaagataactttaatgaacatatgaatctatctggatctgcgacgtatgatcctaaaaca 

ggtattgctaccttaacgcoagacgcatatagtcaaaagggtgccatatctttaaacact 

cgattagattcaaaccgtagcttccgttttataggtaaagttaaccttggtaatagatat 

gaaggttattctcctgatggtgtagcaggtggagatggcattggctttgcattttcacca 

ggccctttaggacagataggtaaagaaggggctgccgttggaataggcggtttgaataat 

gcctttggttttaaattggatacgtatcataacacatcaactcctagatctgatgctaaa 

gcaaaagcagatccacgtaatgttggtggtggtggtgcttttggtgccttcgtaagtaca 

gatagaaatggtatggctaccactgaggaatcaactgcggctaaattaaatgtacaacct 

actgaoaattcattccaagattttgtcattgactataatggtgatacaaaagtgacgaca 

gtgacgtacgctggacaaacctttacgagaaatcttacagattggataaaaaacagtggg 

ggtacgacgttttctctatctatgactgcctcaactggtggcgoaaaaaatttacaacaa 

gttcaatttggaacattcgagtatacagaatcagotgttgctaaagtacgctatgtagat 

gcaaatactggtaaggatattatcccgcctaaaaccattgcaggtgaagttgacgggact 

gtaaatatagataaacaattgaacaattttaaaaatttaggttacagttatgtggggaca 

gatgccttaaaagcaccaaattatacagaaacgtcaggtacacctacacttaaattaact 

aactcaagccaaacggtgatttataaattcaaagatgttcaaggtcctcaaattagtgtt 

gatagtcaaactagagaagttggaaagaccattaatccsra.ttacaattactacaactgac 

aatagtaaagacgtattaactaoaaotgtgacaggtctaccttragggttatcttttgat 

caaacgactaatacaattattggcacgccaagtgaagtaggaactacaactgtgacagtt 

aatactactgatgctactgggaacgtaacatctaagcaatttacaataacgattcaagat 

acaatcagccotgttgtaaatgtgacgccaagtcaagoatcagaggttttcacgocgatt 

aatccaattacgataaotgctacagataatagtggcaaagtggtaacgcatacagtaact 

ggattgocacaaggaottaaatttgatgcatctacgaattcaattgttggaactccaact 

caaataggaacaaatacaatcacgattgagtcaacggatgcgagtggaEiataaaactaog 

actaaaattaattatgaagtaacgagaaatagcgcaagtgactctacttccaoteigcata 

gtaaatagtgtttcaacaagtataagtaatagtacatogctaagtgatagtgtaaaagcg 

agtcaatcattatcaacaaaagaatcaacaagtaagagtctotcaggttcgttaagtgog 

tcaacgtcgaatagtgcatcaataaaagcgagtgaatcagcaagcacaagtaagaagtta 

tcagaatcagcgagtacgtcgatgtctgatagcgcatcaataeaagcgagcgaatcagca 

agtacaagtaagaagttatcagaatcagcgagtacgteaaogtotffatagcgcatcaata • 

aaagcaagcgaatcagcaagtaoaaataagaagttateagaatcagcgagtacgtcgatg 

tctgatagcgtatcaataaaagcgagogaatcagcgagtaoaagtaagaagttatcagaa 



agtacgtoaacatcagatagtgcgtcaacgtcagcaagtgtgagtgactccaatagcgca 
agtacgtcattaagagaatcgacaagtacgagtctttcagactcaacaagtacatcgaca 
■tctgacagtgcgtcaacatcaacgagcjgagagogactccgatagcgcaagtacatcgttg 
agtggctcatcaagtacaagcgtttcagattcaacaagcgcgtcaacatcagaaagtgca 
tcaacgtcaacgagcataagtgactcaaacagtacaagtacgtcattaagtgaatcgaca 
agtacgagtctttoagaatcaacgagtacgtctacatccgacagtgcatccacatcaatg 
agtgtaagcgactcaaatagtgccagcatatctttaagtgagtcgacaagcacaagcgtt 
tcagattcaacaagtacatcgacatcagaaagtgcatcaacgtcaacgagcgagagtgac 
tccaatagcgcaagtacgtcattaagtgagtcgaoaagcacaagcgtttcagattcaaca 
agcacatcgacatcagacagtgcgtcaacatcaacgagcgtaagtgattccaatagcgca 
agtacgtcattgagtgagtcgacaagcacaagcatctcagattcaacaagcacgtcgaca 
tcagacagtgcgtcaacatcaacaagtgtgagtgagtcaagcagtacaagtaagaagtta 
tcagaatcagcgagtacgtcgatgtctgatagcgcatctgcatcaacgagtgaatcaaac 
agtacaagtacgtcattaagtggctcgacaagtacgagtettteaggatcaacgag.taca 
tcgacttcagaaagtgcgtcaacatcaacgagcgtaagtgactccaatagcgcaagtacg 
tcattaagtgaatcgacaagtacgagtctttcagactcaacgagtaeatcgacatcagat 
agtacgtctgcatcaacaagtgagagtgactcaaacagtacaagcacatccatgagtgaa 
tcattaagcaoaagcgtttcagattcaacaagtacgtcaacgtcagaoagtgoatcaacg 
tcaacaagtgtgagtgactccaatagcgcaagtacgtcattaagtgattcaacaagtaca 
agcatttcagactcaacgagtgcgtcgacatcagatagtgcgtcagagtcagcaagcgag* 
agtgaatoaacaagtgaaagtacatcggtaagtgaatcatcaagtacaagcgtttcagat 
tcaacaagtacatcgacatcagaaagtgcatcaacgtcaacaagcgagagtgaatoaaoa 
agtgaaagtacatcggtaagtgaatoatcaagtacaagcgtttaagattcaacaagtaca 
tcgacatcagaaagtgcatcaaogtcaacaagcgagagtgaatcaacaagtgaaagtacg 
tcattaagtggatcatcaagtacaagcgtttcagattxiaaoaagtacgtcaaogtcaaaa 
agtgcatcaaogtcaacgagtgtgagcgactcaaatagtacaagtacgtcattaagtgaa 
tcgacaagtacgagtctttcaaactcaacaagtacgtcaacatcagacagtgcatoaacg 



aacgtttcagattcaacaagcacatcgacatoagacagtgottcaacgtcaacaagcgag 
agtgactcgaacagtgcaagoacatcgctaagtsrgatcattaagtaoaagcatttcagac 
tcaacgagtacgtcgacatcagacagtgogtccacatocaoatcagaaagtgcatccaoa 
tcaacgagtgtgagtgagtcagacagtgaaagtacatccatgagtgtgagtgactcgaat 
agtacaagtacatcattgagtgactcgaeaagtacgagcgtttcagactcaacaagaaca 
bcaacatccgatagtgcatctacatcaaagagtgtaagtgagtcaaacagcgccagtaca 
tcggtaagtggctcaacaagtacaagcatttcagattcatcaagcacgtccacatcaatg 
agtaoatctgaaactttcactfcctcaatctcctataaatagtgaaagtcaatttattggt 
gatagcttgtctgaagatacaatcgtgactoaatcaaaaaatacgaatatgcttaataaa 

gaaaoacaaagtaatcaagctgataatcactcaaacaacctcgatttacttcatcaciaat 
cgtctacaagataaagtcgttaaacaaccgactaaaggagaagatggagttgtaagcaac 
ggttttatagtagcagtagcaatagtattggctatcttcggtttggcaaaaaaatotaga 
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240. 


atgaaaaaaacagttatcgcttctacattagcagtatctttaggaattgcaggttacggt 
ttatcaggacatgaagcacacgcttcagaaactaoaaacgttgataaagcacacttagta 
gatttagcacaacataatcctgaagaattaaatgctaaaccagttcaagctggtgcttac 
gatattcatttcgtagaoaatggatacoaatacaacttcacttcaaatggttctgaatgg 
tcatggagctacgctgtagotggttcagatgctgattacacagaatx:atcatcaaaccaa 
gaagtaagtgcaaatacacaatctagtaacacaaatgtacaagctgtttcagctccaact 
tcttcagaaagtcgtagctacagcacatcaactacttcatactcagcaccaagccataac 
tacagctctcacagtagttcagtaagattatcaaatggtaatactgctggttctgtaggt 
tcatatgctgctgctcaaatggctgcacgtaotggtgtatctgcttcaacatgggaacac 
atcattgctagagaatcaaatggtcaattacatgcacgtaatgcttcaggtgctgctgga 
ttattccaaaotatgccaggttggggttcaactggttcagtaaatgatcaaatcaatgcc 
gcttataaagcatataaagcacaaggtttatctgcttggggtatot 


241. 


atgaataaaaataaagtgattgtaattggatcaacaaatgtagataaatttxitbaatgtt 
aaaaggtttccaaaacccggtgagacattacatattaatcaagotcaaaaggagtttggt 
gggggcaagggagccaatcaagccatagcagctagtagattagcagcagataoaacattt 
atcagtaaagttggtaaagatggcaatgccaactttatattggaagatttcaaaaaagca 
ggtattcatacacaatatattttaacttcagaaagtgaagaaactgggcaagoatttato 
actgttgatgaagcaggacaaaatacgattcttgtttaoggtggtgcgaatatgacatta 
agtgcaactgatgttgagatgagtgtggatgcgtttattggtgcagactttgttgtagcg 
cagcttgaagttccatttgaggcgatagaacaagcatttaaaattgctcgtaaacaaaat 
atcactactgtattaaatcctgcaccggcaattgaattgcctaagtcacttttagagtta 
actgatataattattccaaacgaaacggaagcagaattattaacaggtatttcaatcaat 
aatgaaagtgatatgaaagaaacagcaacatattttctcgatttaggtatatctgcagta 
ttaattactttaggggagcaaggcacgtattgtgcatatoaagaaoaatacaaaatgatt 
cctgcgtgtaatgtaaaagcaatagatacgacagcagcaggagEitacatttataggtgct 
tttttaagtgagttaaataaagatttgagcaatttagaatcggctattcgacttgcaaat 
caagcgtcgtctctaacggtacaacgaaaaggagcacaagcttctataccaacacgtaaa 

gaagtagaggcagaatataat 


242. 


atggctcttaaaaaatataagccaattacaaatggtcgtcgtaatatgactactttagat 
ttcgctgaaatcacaaaaacaacacctgaaaagtcattattacaaccgctaccgaaaaga 
gcgggacgcaataaccaaggtaaattgactgttcgccatcatggtggtggacacaaacgt 
caataccgtgttatcgattttaaacgtaacaaagatggaatcattgctaaagttgattca 
attcaatatgatocaaaocgttcagcaaacattgcattgotagtttatgctgatggtgaa 
aaaagatatatcatogcacotaaaggattaoaagtaggtoaaactgtcgaaagtggtgct 


gaggoagatatcaaagttggtaatgctttaccattacaaaatattccagttgggacagta 
attoataaoatcg2igtt2ieBacctggtaaaggtggacaacttgctcgttctgctggtgct 
agctctcaagtattaggtaaagsiaggtaaatatgtattaatcagattaagatctggtgaa 
gtacgtatgattttatotacatgtogtgoaacaattggtoaagttggoaacttacaacat 
gaattagtaaatgttggtaaagcaggacgctctagatggaaaggcgttcgccoaaotgta 
egtggttctgtaatgaaocctaatgatoacccacaoggtggtggtgaaggtogtgotcca 
atcggtagaccatctccaatgtcaccatggggtaaacotacgcttggtaagaaaactcgt 
cgtggtaaaaaatcttctgacaaaottatcgttcgtggacgtaasaaaaaa 


243. 


atgaagtcaaaattcacaattctattatttacaatcttttotaoaacagtattagttttg 
gttattatttataacaaaactcaatcccaatcatacatttcgactcactattctaataat 
aaaataaaaacaacagcaacactttttttacatggttatggtggtagcgaacgctcagaa 
acgtttatggtcaaac&agcgttaaataaaaatgtaaocaatgaggtgataaccgctaga 
gtgagtagtgaaggaaaagtatattttgataaaaaattaagtgaagatgcagcaaaccct 
attgtcaaagtagaatttaaagataataaaaatggaaattttaaagaaaatgcttattgg 
attaaagaagttctatcacaactaaaaagccaatttggaattcaacaafcttaattttgta 
ggacattcaatggggaacatgtcatttgctttttacatgaaaaattatggggacgatcga 
catttgccacaacttaaaaaggaagttaatatagcgggagtttataacgggattttgaat 
atgaatgagaacgtgaatgaaattatcgttgataaacaggggaaaccaagtagaatgaat 
gcogcatatcggcaattgttatcactgcataagatctattgtggtaaggaaatagaagtt 
ttaaatatctacggagatttagaagatggctcaoatbcagatggacgtgtgtcaaatagc 
tcttctcaatcgcttcaatatttactaagaggtagcactaagtcttatcaagaaatgaaa 
ttta^aggtgcaaaggcacaacatagtcaattacatgagaataaagatgttgcaaatgaa 
atcatacaattcttatgggaaact 




atgaagattggaattgatgccggagggactttaattaaaattgtacaagagcatgacaat 
cgtagatattacagaactgaattaacaactaatatccaaaaagtcatagattggcttaac 
aatgaagaaatcgaaacafctaaagcttacaggtggaaatgctggagtaatagcagatcaa 
attcatcattcccctgaaatatttgtagagttcgatgcatcatcaaaaggtttagaaatt 
ttattggatgaacaaggtcatcaaattgaacattacatttttgctaatgtaggtacaggt 
acttctttccactattttgatggaaaagaccagcaaagtgttggaggtgtaggtaccgga 
ggcgggatgatacaaggtttaggctatttattgtccaatataacagattataaagaatta 
acgaatttagctcaaaatggagabcgtgatgccattgatttaaaagtaaaacatatttat 
aaagatactgaaccaccaattcctggagatttaacagcagoaaattttggaaatgtatta 
catcacttagataatcagtttacatoagotaacaaacttgcctotgcaattggcgtcgtt 
ggtgaagttataacaactatggctattacattagcacgtgaatataagactaagcacgtt 
gtatatatcggttoatcatttaataacaatcaattactacgtgaagttgttgaaaattac 

1 actgttctaagaggatttaaaccgtactatattgagaatggtgctttttcaggcgcttta 

1 agagcactttacctc 
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atgactttaaataaccattttgcatatacatttgaggagagacctaccccaaaattatgg 
ctttgtaaaccagatggaactagaattgaaagaattgcagatttttcaaaacttggtgga 
acattcaaattcactaatgtgaacactttacattttgatttgccattgcaagtatttagc 
gaagafactaagcaaattgaaagaaataaagtagttgatttagbaaaaaataaatactta 
attgattatagatataacggatatagagatatctttgtaattgatgatattaaaaaatct 
gctaatgactctgattttattacattaaatttagactcaagagcgtctgaattaaataag 
aaagatgcaaatgaaattgaattattaggttctactatccctcaaatgatgaacaaaato 
ttataagtttatgctccactatggaaacttggacatgttgatggaaaaattattgatgtt 
aaacgtgagttaactggttctaatacaactgttaacgctcttattgataatatttgttct 
ctttttgacgcagttgctatttataacaacattaatagaacewitaagcttctatcataaa 
gacaatgttggtacfcaatcgtggtttaagagttagggaaaatagttatttaaaatcattt 
gaagatcaatttgtatcaaaggatatcgttactagattatatccatttggtcaaagtggt 
ttaaoaattcaaagtgttaacccagctggctcttcttatattgaagacttctcttatttc 
atgtcaocattcaaacgtgataataacagaaatgtattacaacabagtgattatatgtct 
gatgaattatgtcacgctttgttagattatcaagagttttatgctagtaagaaggatcaa 
gctggtgaattatctaaacaatatagtgcaattcttaaagagcattcacaagaagactto 
agattaaatcaattaagtgctacaottcaacgactaaatgagcgtgttgaattagttaaa 
cctaaatcagaatatattgacttaggaacaaaggttaagaatttcaaaatcactgtacct 
aaatcatcatattatttaatcatgattagaaatgatggtagtttcactagaattaaattc 
aataataaacagtatgatattccaagtggtgagtggttgtatatcaaacttaaaactggt 
aagtttaatgacgctactaagtttgagaaacaattagaataccctcttgaaatattaagt 
gcaaacgctaatttaagagtggtatatactcgttcttctgaaggagattatgaagaagaa 
gatactaagacaatogaagaaaaatacaacttagaaaaatataaaattttagtaaaagat 
caagaaaaagtagtogcttcaatogaaagacgattaaaagcttttgaagaccaaaaagca 
agtgtaatacgttcaatgaatgcaaagaatttcttatctgaaaaactttataatgaacgt 
gagttatatgtttttgagtctgtttggacggaagaaaatcatacagaogctoaagaatta 
tatgatgacgctgtaaaacaaatgaaggaacaaaagaaaataaatagaacgattacagtt 
gatttagttaacttcattcaatcgcttgaccataaagatgattgggataaattaaatgtt 
ggagataaagttgttttccaaaacaaaatcttcaatactaaaatcaaagcctatatcact 
gaaatgcaattagatttccaaactaatcaagtaaaaattactattagtgatatttttgat 
tacaaagatttagacacaatcatcgctgaaaaattagcccaaactacctctacttcttct 
caagttgatttccataaacaacaaattagagagcaaaccggaagaattacagatatgact 
cgtcttatcgaaggtgagtgggacgcaaataaaaagcgtgtgatggotggtaatgaaaca 
gttgatattggttcacatggtgttaaagtcatttcaaaagagaaccctaacgaattcgta 
atcatggttggtggcgtaattgctatgactcgtgataacggtgaaacatttaaaactggt 
attacaccagaaggtatcaatgctgaaatgcttatcggtaagatgatcgbtggtgaaact 
ttaacttttgaaaatgagtctggtacagttaaattcgacaaagatggactttatgttaac 
tctaaaaacttccatttagtbtcaaatgatggagaagaagactacttcgataaattaaaa 
cgbgaaabgbcbgeiaaacgcbaaacaacaaacagacagaabgbbagaagagtabaaaaaa 
gaagttboacaaaotattbcbgaagctactgaogttagaaacattgbtgabaabgcagca 
gababtcbbcaagcagcbtbbgctgatggagttatcacagatgbbgaaaaacgtbtgatt 
tcbgaaactcbbgcboaacbbgaaaaagaaaatagagaattogaagataaaattaaotta 
gcbbbaaaccaoocbbacatcactgaggaagatactattgagtbaaataabtcbatcgbb 
gaatatagctcaatgtatgaaacaottgttatttotattaatgaaagtgttagtgaoaag 
atgatoaoaoctoaagagtotgaagaaattaatcaaaatattataaacttoagagaagag 



caagctactttagaagaagoaaaagattatacaacaagagttcgtgacgatattaaasat 
gaabbaaaagacttaaataatbcatttaaatctttaaatagtacagttgaagagtcatta 
caagataatatttttgacgctgctgaattagaagotattaaaacagttgbattagtaact 
aaatcagaatatoaagatattacaaatagatattottcaabgbctgcaaabacagatbba 
aaatcggaaagtaaattagatttaacaaaatctbabaaaacbbtagabacbagcbtbaab 
gactttgttaaatatattgacgaaabgacaabggatagaabbgcagabgagacbgagaaa 
gbtaattacaaaaagaaatabgatactttacaaaagaacbbabcagabbababgaaaaaa 
babgabaactgbattbtggaaatatctaaaaagbabtcbaabgacgcagaagataaagtg 
btaggbgacttcacagctabbgctactgaatbacaaaatgatbbccaagabgbtaaagac 
aabbgggcbgaabbcaagcaaacbacbcttgagboatttaaagabggtabagbaacbgag 
gcagaaaaagcbcgacbaagagtacaattagabatgcttgabcgbgaaagcabggababb 
gaagaacgababaaaagc btao tbgcbaaccaatabactaabacbgababbaaaaatcgc 
btaactgcbtcacgbbctccttactbatcagttcabgctagtbbaagaaaagbaabtgaa 
caaataabbgcbgacggaaaagtbgabgaaagbgaaaaaacabtagctaabaatbcactb 
aataoabacaacacaacabbaacbgcbbabtotaaaacaabbcaagaagcbcbaaabaca 
bbabcacaaatcatcbcttctgabgbagcaagtaaaaaagttgaagaabtcaatggtgba 
abaacbacaatttcttcagacgtbgatacaabcaagaaacaaagagabggbgcagbaatc 
acbbabbabtabagcggbgtacctacattatctaacgabccagcbaaaagbbggacgact 
aabgabbbaaaagacbbacababbaaagatatgta 1 1 bagacacbaaabc bggbbatgca 
batacbbboactaaatotggtactagbtabbottggaaaccacbbacbgaccaagbtabb 
gtbagobcattgaaacaagoaaaaaabgcacaagacacagcggacaabaaacgbagagbb 
tbbgbaactcaacctattcctccttabgatcaaggagabatgbggacbcaaggttcacaa 
ggagabatbbatgtotgtggaacbtcgagagcbacbggcbcattcgbaagbagcgacbgg 
gbbaaagcgagcaaatacactgacgabacagbagcbaaacaggcagcaaaagabttagaa 
gabbabaaagtcaaaatgactaaagacttcaaagattbaaabgacggbgbatcbacbbtt 
aaaac bgaagtggb taaagatttcaaagatggaatbgbaac tgaagc bgagaaaac baga 
bbacgbgbtcaabtagatatcttagatagagaaagbcaagatatcgaagaaagababaat 
agbabcbtbaacagtcaababgcagabactcaagbbaaaacbbcbabbtcbaacgcacgc 
bcbacbbataabaacbcbcbbacbaagtbaagaaacactabtcaaaccgtgatbgaagat 
ggaaaagbaacgccbactgagaaaactactgctaabcaaaotbtaacogcaCabaataat 
gcbttaacgagbbatbcagctgcbabccaagaagcabbaaabagcatgtcaaaagtaatt 
gcbcaaaaagaagcbacbagtcaagbaaabcaabbcaabgaagtbatcaaaaatataaat 
acaaababbacbgatattcaciaaacaagttgabggtgcaabtgaaactttctattaoagt 
ggagtaccaacacbbactaatabcccogcttcgbabbggacaacbgotagtaaacgtgaa 
gctoabbtaggtgatttabatttagaoactgctacbggtgbbgotbatcgtttcttaaaa 
aaaggaaoaaottccootaottaotattggtotccaatbtcbgabcaaattabbacagac 

aabacaccbgbbcoaccabacgacactggtgacatgbggacgcaaggagctagtggtgao 
atcttagtttgtaaaacacctaaagctaaaggtggtabtbacbcaabaagcgactgggba 
aaagobagbaagtatacagatgatacagtagcaaacagbgcbgbbcaacaattaaabgaa 
bacaaacgcactaataatcttgatatogcagaccbaaagagaaaaactagbgactbcgaa 
aaaacagbbgtaaabgcatttgacgatagagbcabtagbabbbccgagbcbtcabcbabb 
aaaggacaacbtgctctacbbaabcacgaaaaagabagabbaacbagacaatacgaaaab 
abaatcagaaattcbaatcttgttggagcagaaaaaactaaattabcbacbgcatattca 
aatataaabactaagcttagtgatttaagtacaactabtaabagbgcaabbgbbgataat 
aaaatbgttgacgcbgaaagtaaatctgbaactbcaaaattbgaabbgbabaaagctbca 
gbbaabgaatabcaaatcgctttbgataatgcbcbaaacbcaatbatbagagaaatcgcb 
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tcttccoaagctaaagatagattagatgaatggaaaogtaoagaatttagtacagactca 
gacggtattattgaaagagtagctggtgctaagtttgactcaaaahggacbgatacttgg 
agaaatacagttaacccagctattcaacaagtgagtaatataacatatggaagtgaaaac 
chattacttaatagcgaaagtcgaagtgacggtgctaataccacgactcaatottttata 
agatactacctgacacgooctttagaaaoagggaaaacttatactttaaaagctagtgtt 
ttaacaactgatgaaagaoaaagtggacaaattagtgtttatccatactococtaacgga 
gcaagagagacagtaaatattaaagacggtaaaattacttatacatttactgcacaaact 
gaaagtacacaatttcttatttataaagacgtggctggtcaatctgatgtagacttaaat 
gtaacaatcgagaaggctattttagtcgaaggaaataaagttacagggtggtctccagca 
ccagaggagacttcttctgctttaogagattataataotcgtatctcctcagcagaaaca 
ttcattgagaaaaacaaagaaaagatttctcaaattgotactaaatctgatgbtgacgct 
tcacttagtaaagtagctacttatgaaactcaatataatgtttctagcggaactaactat 

gtagctaiaeraataactctttaagttctaacaacgtagcaactgctatattcgtaagtaaa 
ggttosiaaceatggttatgeiattggttgaattagacaacatgcctaaaactggtgctaac 
cctagatttgttttagacagtaaaggtagaccttctatctctactttctcccctcaatct 
actactcaagataettcagttatttacactaaatatttaggtagtgcttcagcaatcaat 
aoaactaaatcattgattgagcaaactgctagttctattgaattacaagttaagaaactt 
actgctgagactgaatacaacaacatattattaaattcagacttctcttctggctgggaa 
ggttggataaatgttgatcctcagtatagtattgttgataaaaatacttttggtatcact 
cttcctgaogcaatcactaataaaaataagaaatataatacagttaaaatgacataoaat 
aaaaatacaaattacccttctgtattttctaattttatttctgttggaaaaggtcaagag 
gtagctattggtgaacatttaacactaacttgttatgcctatatcccttcttcatctaaa 
g'gtaaattaactggtaacatatatattgaattcgctggttactatgaaaaagaccaaaaa 
tcaaacccaatgattgctagacatgaaatattacctaaagattttgaatataataaatgg 
ttcagaatgacagctagtactgctattccttctactaactctgagggtaaaaaaatoaat 
tatattagagcttgtttacgttatgacggtaaaaatcaaagcgtaaataatagtgctata 
ttctattatgcgttacctcaattagagcgtggatcaaaaccaaccgagtggtcgttatca 
agacttgacgtatttagcactgaacaattggcagctaagattgccttaaacccagagagt 
gtggatattatcgcaagaaatattgatttcaatactgactcaatgaagatttataattct 
aacggtacattaaacatttctggagatactttaaoaattagtaacaacaatagttctaat 
gaagtaattataaatccaaaaggttttacacttaaaaaagatggtgtagttaagtttaaa 
aatggactagacacaagcgattatagtgtccaagcttatgaaccacagtttagttcatgg 
aataatattaaagctactgatcccgctgctaagagtaagtataattacattcgacatatt 
gagccggggatgaatggttattacacbataaatactggtgtttacaafctttgcagtacaa 
■ cacaaacaactattagaggtaaataatacaaaaaatgcgagagttaaoaggtatacatat 
ctttacaacaaaaggtatttaaaaatacaaatgtctgcctqttctcgaggtaaaagtaag 
ctttatataatattcaagacaaaaactggagatactacactccatcaagaaatagttagt 
totagttcaatggtatacccagatataacaattgacttacaggctaaattaggttatccg 
cctaacaatttgcoagaottttttgaattacaagctggtattgcctatggagaaaataat 
tctattgatggtttctttagaattagacgtatggcaatgacagataoaocaaatgcggag 

_att ^ 
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246. 


atgtacaacgcgacacagcatgcgacttataaaacaaaaaataaaogagaaactgctgta 
ttaatoggtgtacatgctcaaacggatcgtcaatttaattttgaatctactatggaagag 
ctcgatgctttatcacaaacttgccaacttaatgttaaaggacaaatcactcaaaataga 
gagcaatttgaccataaatabtatgttggaaaaggaaaaatcgatgaaataaaatctttc 
atagaattccatgatatagatgttgtcgtaaccaacgatgaattaacgaoggcacagtct 
aaaacgttaaatgataatctgggcattaaaatcatcgatagaaccoaattaattttagag 
atattcgcgttgcgagcgagaagtagagagggaaagctacaagtagaacttgcacaactc 
gattatttgttaccaagactacatggtcatggtaaaagcctgtctcgtcttggtggtggc 
ataggaacaagaggcccaggtgaaacaaaattagaaatggatcgtcgccatattagaaca 
cgtatgaatgagattaaacatcaattaaaaacggtcgtggatoatcgggaaagatataga 
aataaacgtgaacaaaatcaagtttttcaaatcgctttagttggttatacaaatgcagga 
aaatcgtcatggtttaatgttttagctaatgaggagacctatgaaaaaaatattttgttb 
gcaacattagatcccaaaacacgacaaatacaagtgaatgaaggattbaatttaattatt 
tctgatacggtaggatttattcagaaattaccaacgacattggbggctgcgtbtaaatct 
acactagaagaagcbaaaggtgcagacgtacttatgcatgbcgtcgatgcaagtcabtcg 
gaataccgtactcaaattgaoaotgtaaatcaaattattaatgatttagabatggaacat 
abbccacaagtagbtatttttaataaaaaagaottatgtaacgaaoagatggatgbaccb 
gtatctaaatctgcgoatgttttbgtatctagbcgbgabgaaaabgabaaacaaaaggtg 
aaaaatttagbaabtcaagaaabaaaaaabagbcbcagcccabacgaagaaattgtagat 
agtgctgatgcagatagatbabattttcttaaacaacacacgcttgttactgaattaata 
bbtgacaaaacaoaagoatcttatcgbabcaaaggatbbaaaaaatta 


247. 


abgatgatcabcgtcatgtbaatcttgagtbabcbgatbggbgcabbcccaagcgggtta 

abtattggtaaabtattbtbbaaaaaagatataagacaatacggtagbggaaatactgga 

gcciacbaacagtbbbcgtgttctbggeagaccagctggatbtabagbbacgtbtttagat 

attttcaagggatttattacagtcttttttccactatggttcccagtbcatgcggabggt 

gttataagcaoottotttacaaatggtttaatagtaggattgbbtgcaatactcggbcac 

gtgtatccaatatatctgaaatttaatggcggaa2iagcagtagcbaccagtgcaggagbt 

gtattaggtgtcaatccbabbbbacbbcbtabcbbggcaattatcbbbtttagtgtabta ' 

aaaabctbbaaatatgttbcbfcbatcaagtabcattgcagcaattagttgtgbgattggt 

bcaatcatcatbcatgattabatbttacttgctgttagcggaattgtttcaabcatatta 

ataabbcgacacaaatctaatatagttagaatttttaaaggagaagaacctaaaatbaaa 

tggatg 




248. 


abgabgaatcatagtgaagctbbaacbgaacaagbabbttcattbgcbtcagagctttat 
gcttatggtgtaagagaagtagtaatbagtccaggbbcacgbtcaacaccattagoactt 
gttttcgaagcacatccaaatattaaaacatggabbcacccbgatgagcgaagbgcbgca 
tttbttgctbtaggtcbbattaaaggtagcgaaaaaoctgtagcaattctttgbacatct 
ggaacagccgctgcgaactacacacccgctatagcbgaaagtcaaabtagtcgbtbgccb 
ctcgbtgttbbaacgagcgacagaocgcatgaacbgcgcagtgbgggtgcaccbcaagca 
atcaatoaggtaaatatgtttagtaabbabgbgaactbtcaatbtgabtbgccgabbgct 
gatggaagtgaacatacaattgatacaattaabbatcaaatgcaaatbgcaagtcaatat 
ttatatggaccacaccgaggaccgattcatttbaabbtaccatttagagaaccactaaca 
ccagatttagatcgbgbcgatbtatbaacatcbgbaactaaaacgttaoctcattatcag 
aaatcgabbbcggbagabgababaaaagacababbacaagaaaaaaatggtctcatcatt 
gbcggagabatgcaacaccaagcbgbtgatcaaatattaacgbattcaactatatatgat 
cbgccaabcbtagcagabccccbtagtcagcttcgtaaagagaaacatcctaatgttata 
accacttabgatttabtgtatcgagcaggattaaatttagaagtagactatgtcatacgt 
gbaggtaagccagttatttctaaaaaattaaatcaatggttgaagaaaaccgatgcgtat 
caaattattgtgcagaataatgatcaaattgatgtatttccgacaccacctcatatatct 
tatgagatbtcagcaaabgattttttccgttcattaatggaagaaccacttgbtgaacga 
aaaaaabggttacagcaabggcaatcacttgaacaacaagcacgcatbgaaabaagtgab 
tactbaaagcatgcgacagatgaagoggcatabgtagggagtttaattoaaaaacttaca 
aaagaagataoattattbgttggaaatagtatgccaatbagagatgbcgataatttactg 
tbtgatagtgaggcatctgtatacgctaatcggggtgccaatggaatagacggagbagtb 
bcaacbgcgctaggtatggcggcacataagaatgtgacatbgctbabtggbgatttatct 
tbtbabcatgacabgaaGggtttattaatggccaaabtaaatgaacbbcatattaacatt 
gbatbagttaataacaacggaggaggtatcttttcatatttacctoaaaaacgatcggct 
acaaaatattttgagcgattatbtggaacaccaacaggcttaaactttgaabatacbgca 
ctgtbababgattttacatttaagcgctttgataabbbgactgactttaaabatgctgaa 
tbatcbaaaabgggttctcacatgtabgaagtbataaccaabagagacgaaaatbtgcab 
caacaccaaaatttatatcagaaattgagtgagattgttaatgttacatta 
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atggcgaaaaaattcaattacaaattaccgtctatggttgctttaacgttatttggcaca 
gcttttactgcacatcaagcaaatgctgctgaacaaccacagaatcagtctaatcataaa 
-^tgtattagatgatcaaactgccctoaaacaagoagaaaaagctaaaagcgaagttaca 
latcaactacaaatgtatctggtacacaaacatatcaagaocctacccaagttcaacct 
aaacaagacacacaaagtactacatatgatgcatcattagatgaaatgagtacttataat 
gaaatttcatcaaatcaaaagcaacaatctttatcaacagatgatgcgaatcaaaatoaa 
acaaattctgttacaaaaaatcaacaagaagaaacaaatgatttgacacaagaagataaa 
acatccactgatacaaatcaattacaggagacacaatctgtagcaaaagaaaatgagaaa 
gatttaggagctaacgcaaataatgaacaacaagacaagaagatgactgcaagtcaacct 
tccgaaaatcaagcaattgaaactoaaactgcttctaatgataatgaaagccaacaaaaa 
agtcagcaagtaacttctgaacaaaatgaaactgctacacctaaagtatcaaatacaaac 
gcatctggttataattttgattacgatgatgaagaogatgatagctcaacagaccattta 
gagcctatctcattaaacaatgtgaatgctaoatctaaacaaactaottcatataaacat 
aaagaaccagctcaacgtgtaacaactaatactgtaaaaaaagaaacggaatctaatcaa 
accractatagatacaaagcaattcaccccatttagtgcaactgctcaaccgagaacagtt 
tattctgtatctagtcaaaaaacatoatcattaccgaaatatacaccaaaggttaattct 
tcaataaataactatattcgtaaaaagaatatgaaagcaccaagaattgaagaagattac 
acgtcatatttccctaaatatggctatagaaacggtgtgggacgtcctgaaggtatcgtt 
gttcatgatactgcaaatgataactcaacaatcgatggcgagattgctttoatgaaacgt 
aattacacaaatgcattcgtacacgcatttgttgatggcaatagaattatagaaacagct 
ccgacagattacttatcttggggtgcaggtccatatggaaatcaacgttttatcaatgct 
gaaatcgttccatacacatgattatgattcatttgcacgttcaatgaacaactacgctgat 
tatgctgcaacgcaattgcaatattataatttaaaacctgatagcgctgaaaacgatgga 
aciaoaaacagtttggacacatgctgctatctctaaottcttaggaggtactgatcacgct 
gacSctcaccaatatttaagaagtoacaattatagotatgcagaattatatgacttaatt 
batgaaaaatatttaattaaaaogaagcaagtagoaoottggggcaoaacatctacaaaa 
ccgtcacaaccttctaaaccatcaggaggaactaataataagttaaotgtgtctgctaat 
cstggtgttgctcaaattaaaccaacaaataatggcttatatacaactgtttatgacagc 
aaaggtcataagactgatcaagtacaaaaaactctatccgttactaaaactgcaacatta 
ggaaataacaaattctatttagttgaagactaoaatagcggtaaaaaatacggttgggtt 
aaacaaggtgatgttgtttataacactgctaaggcaccagtaaaagtgaatcaaaaatat 
aatgttaaagoagggtoaacactttacacagttccttggggtacaccaaaacaagttgct 
agoaaagtatotggtactggaaatcaaacatttaaagcaactaaacagcaacaaattgat 
aaagcaacgtatctttatggtacagtgaatggtaaatctggttggattagtaaatattac 
ttaactacagcatctaaacctagcaatccaactaaaccttcaacaaacaaccaattaaca 
gtgactaacaatagtggtgttgctcaaatcaatgcaaaaaatagtggcttatataotaca 
gtttatgacactaaaggaaagacaacaaatcaaatccaacgtaoattgtcagtgacgaaa 
gctgccacacttggtgataaaaaattctatcttgttggtgattataabactggtacaaat 
tatggttgggtaaaacaagatgaggtcatttacaacacagctaaatcacctgtaaaaatc 
aatcaaacatacaacgtcaaacctggtgttaaattacacacagtaccttggggcacatat 
aatcaagtggctggaacagtttcaggtaaaggcgatcaaacttttaaagoaactaaaoaa 
caacaaattgataaagcaacatatctttatggtacagtgaacggtaaatctggttggatt 
agtaaatactatttaactgcaccatcaaaagttcaagctttgtctactcaatcaacacca 
gcacctaaacaagtaaaaccatctacacaaactgtaaatcaaattgctcaagtgaaagct 
aataattctggaataagagcatctgtatatgataaaaoagccaaaagtggtacgaaatac 
gctaaccgtacattccttatcaataaacaacgtactcaaggtaataaoacgtatgtacta 
cttcaagatggaacaagtaataotocattaggatgggtaaacattaatgatgtgacaacc 
caaaatatcggaaaacaaaotcagtocataggtaaatattcagtaaaacctacaaataat 
ggtctatattctattgcttggggtactaaaaaccaacaattactagcacctaatacgcta 
gctaatcaagcatttaatgcttccaaagctgtttacgttggtaaagatttatatctatac 
ggtacagtcaataaoagaacaggatggattgctgctaaggatttaatccaaaacagtact 
gacgctcaatcaacaccatataactatacttttgttatcaataatagtaaaagttattto 
tatatggatccaacaaaagcaaaccgatattctttaaaaccatattatgaacaaactttc 
acagtcattaagcaaaaaaatattaacggcgttaaatggtactatggtcaacttttagac 
ggtaaatatgtttggataaaatcaactgacttagttaaggaaaaaattaaatatgoatat 



atctcacatgctttagtagaaacaggtaatggaacttcacaacccgccaaaggcggagai. 
gtttcaaaaggtaaattcacaactaaaacaggtcacaaataccataatgtctttggaatt 
ggtgcatttgacaataatgcaottgtagatggtatcaaatacgctaaaaatgctggatgg , 
acttctgtctctaaagcaattattggtggcgctaaattcattggaaattcatacgtgaaa 
gcaggacaaaatacgctatataaaatgcgttggaatcctgcaaaccctggtacgcatcaa 
tatgcaactgatattaattgggcaaatgtcaacgcacaagtattaaaacaattttatgat 
=-^= tttgffbgaagtcggtaacrtacttcgaaattccaacatacaaa 



jtaaatatgtttggataaaatcaaccgacccagccaaggaaaaaatvaaaL 
ac tggaatgac 1 1 taaataacgcgataaatatccaatotcgtcttaEffltataaaccataa 
gtacaaaatgagcotttgaaatggtcaaatgctaattatagtcaaattaaaaatgctatg 
gatacaaagcgtttagctaatgattoatccttaaaatatcaattcttaogtttagatcaa 
ccacaatacttgtcagcacaagctctcaataaattattaaaaggcaaaggtgtacttgaa 
aaccaaggcgctgcatttagccaagctgoacgtaagtatggtctaaatgaaatttatctt 
^t„..„,„=.,-„„t-ttagtagaaacaggtaatggaacttcacaacttgctaaaggtggagat 
»t-a=si*-i-ita#taa<-*^saaaaf!aacffccacaaafcaccataatcitctttqcTaatt 



gtggcatttgaatttagatcacccgatatcggggaaggtatccacgaaggtgaaattgtt 
aaatggtttattaaagccggcgataoaattgaagaagatgatgtattagcagaagttcaa 
aatgStaaatctgtagtagaaattccttctccagtaagtggtactgttgaagaagtgtta 
gtagatgaaggaacagtggcagtagtaggagatgtcatcgttaaaattgatgcacctgat 

gaacaagaatoaccagtgoaagaag^^ 

gtagatgaaagtaaaactgttaaagcgatgccgtcagtgcgtaagtatgcacgtgaaaat 
ggtgtcaatattaaagctgtaaabggttctggtaaaaatggacgaatcacaaaagaagac 
abcgabgcabacbbaaabggbggbagbtccgaagaaggttcaaacaotagcgcagcabct 
gaabcaacbbcbagbgatgbcgbbaatgcbtcbgcaacacaagcabtaccagaaggcgac 
bbcccbgaaactacagaaaaaabaccbgcaabgcgcaaagcaabbgcbaaagcaatggtb 
aabbctaaacacacbgcacctcabgtbacabbaabggabgaaattgabgbgcaagaabba 
bgggabcaccgtaagaaabbbaaagaaatbgcbgctgaacaaggtacaaaacbbacbbbc 
tbaccababgbtgbbaaagcabbagbbtcbgcacbbaaaaaabatccagcactbaabacb 
tcbbbcaabgaagaagcbggagaggbbgbacacaaacabtacbggaatabbggbatbgct 
gcagabacggataaaggabbatbagbaccagbagtbaaacabgccgabcgbaaabcaaba 
bbcgaaabbbcbgatgaaabbaatgaacbagcbgbaaaagcacgbgatggbaaabtaacb 
bcagaagaaatgaaaggbgcaacaCgcacaatbagtaatatcggtbccgetggbggacaa 
tggttcactccagtbabcaabcacccagaagtagctatcbbaggaabbggcogbabcgob 
caaaaacctatcgttaaagatggagaaattgbagctgcaccagtgbtagcbbtabcatba 
agctttgaccabagacaaatcgatggbgcbacbggacaaaatgcbabgaabcacabbaaa 
cgcttabtaaataatccagaabbabbabbaatggagggg 
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ggtctagcaaaagtgtctccacttgttcatagggccagcataggaggcgttttaaatgtg 
gcagaattaaacagaattaaacgcctagttcaagtgcaaaatcaatttaaaacattttao 
aatcaaatgctagaagaagatgaagaggttaagtatcctatactgcatgataaaatgaat 
catctaccgatacttacagatttatttaaagaaattaatgaaacatgtgatgcacacgat 
ttatttgaocatgcaagttatactttacaaagtattagaagtaaaatttceiagaacaaac 
oaacgaattcgtcaaaatttagatagaatagtgaaaaatcaagggaatcaaaaaaaacta 
tctgatgcaattgtaacagtaagaaatgatcgcaatgttattccggtgaaagotgaatat 
agacaagatttcaatggtattgttcatgatcaatcggcatoaggacaaacactatatatt 
gaaccgaattctgttgtagagatgaataatcaaatcagtcgtttgcgtaacgatgaagca 
gttgaaogtgaacgtatattgactgaattgaogggatttgtctcggcggaagctgacgca 
ttactcatbgctgaatcggttatgggtcaaattgattttttaattgctaaagctxsgttat 
gcgcgcactataaaagggacaaaacctacatttaaagaggatcgaactatatatttacot 
•aatgcatttcaccctttattagacaaagatactgttgtagcaaatacaattgaatttatt 
gacgatgtagaaacagtcataattactggaccaaacacgggtggtaagacggttacttta 
aaaacactaggattgataattgtcatggcacaatcaggattgttaattcctacactggat 
ggaagtcaattaagtatotttgaaaatgtatattgtgatattggagatgaacaatctata 
gaacaatcattatcaacattttcatctcacatgaaaaatatagtagaaatattacaagat 
gcagatcaaaatagtctcattttatttgatgaactaggcgcaggtacagatccaagtgaa 
ggtgcggcactogcaatgagtatcttagattatgtaogecgtttagggtctttagttatg 
gcaacaacacattaccctgaattaaaagcttatagttataatcgtgaaggtgtcatgaat 
gcaagcgttgaatttgacgttgaaaoaotgagoccgaottataaattattaatgggtgtt 
ccagggagatctaatgcctttgatatatcgaaaaaacttggtctaagtctcaacatcatt 
aataaagctaagacaatgatagggacagacgagcaagagatcaatgccatgattgaatca 
ttagaacaaaattcaaaacgtgttgatcaacaacgtatagaattagatcgacttgtgagg 
gaagcacagcaaacccacgatgctttgtctaaacaataccaacagtatcaaaattatgag 
acatcattgatggatgaagctaaagaaaaagctaatcagcgtgtgaaatctgcgactaaa 
gaagoggacgaaattcttaaagaacttagaaatctaagagatcataagggcgctgaggta 
aaagaaoatgaattaattgataaaaagaaacaacttgatgatcaatatgaggtaaaatca 
attaagcaacatgttcaaaagaaaaagtatgatacgattcatactggagatgaagtgaaa 
gttctatcttacggtcaaaaaggtgaagtgcttgaacttgtaggtgacgaagaagcagtt 
gtacaaatgggaatcattaaaatgaciattacotattgaagatttagaaaaaacgaaaaag 
aaaaaagaaaaacotacaaaaatggtaacaagacaaaatagacaaactattaaaaoagaa 
ctagatttaagaggatatcgttacgaagaagctttaaatgaattagatcaatatcttgat 
caggcggttttaagcaattacgaacaagtttatattattcatggtaaaggtacgggggca 
cttcaaaaaggtgttcaacaacatttgaaaaaacataaaagcgttagacaatttagggga 



252. 


atgagtttttttaaaogtcCgaaagataaattttctagtaaaaatgaagatgatattcaa 
aaagaoctggatgaatctgtagattcaaatgttaacagtgattcagattcaatggatccg 
aatgattctgatgaacaagttaaacccaaaaagaaacctaaaaaattaagtgaagctgat 
tttgacgaagatggcttgatatcgattgaagattttgaagaaatagaagctcaaaaaatt 
ggagcaaaattcaaggccggtttggaaaaatcacgtcaaaacttcoaagaacagttaaat 
aatttaattgctcgatatagaaaagttgacgaagatttcttcgaagctctggaagaaatg 
cttattactgcggacgttggttttaatactgttatgaaattaactgatgagctacgtaca 
gaagcacaaagacgtaatataoaagaaacagaagacttaagagaggttatagttgagaag 
attgtagaaatctatcatcaagaggacgatcattctgaagcaatgaatattgaagatgga 
cgtttaaatgtoatactgatggttggtgtgaatggtgtcggcaaaacaacaacaattggt 
aaattagcttatcgttatcaacaagaaggtaaaaaagtaatgttagctgctggtgatact 
tttagagctggagcaattcaacaattaaacgtctggggagaacgtgttggcgttgaagtt 
gtgagtcaaaacgaaggttctgaccctgcagcagtagtatatgatgcgattaatgcagca 
aaaaataaagacgtagatattttaatttgtgacactgcaggacgcttgcaaaataaatct 
aatttaatgcaagagttagataaaatgaaacgtgtgattaatcgagcaatacctgatgcc 
ccccatgaagctttattatgcttagatgcaacaactggtcaaaatgcactttcacaagoa 
cgttcatttaaggaagttacaaatgtctcaggtatagttttaactaaattagacggtact 
gctaaagggggtattgtattagcaattcgaaatgagttacacattccagttaaatatgtt 
ggtttaggtgaaaaaatggatgacttacaaccgtttagtcctgaaagctatgtatatgga 
ttatttgctgatatgatagaacaaaatgaagatattcotgaagaaatctctagaaattca 
tccgttgaatctgaagaaggtaac 


253. 


atgaaaagaaattggtggaaagaagcagttgcattatoaagtatatccacgaagttttaat 
gatagtaatggagatggaataggtgatctacctggattaattgaaaaattagattatcta 
gaaaatttaggaatagatgtcatttggttaagcccaatgtatccatcaccaaacgatgat 
aatggatatgatattagtgaotacaaaggoattatgagtgaatttggtacestgaacgat 
tttgatcaattgttatcaagcatacatcaaagagggatgaaattaatattagacttagtg 
gttaatcacacatcagatgaacacccttggtttattgaatcaaaatctagtaaaacaaat 
gcaaaaagagattggtatatttgggcagatcctaaaccggatggatctgaacctaataao 
tgggaaagtatctttaatggttcaacttgggagtttgacgaatogaotaagoaataotat 
ttccatttatttagcaaaaagcagccagatttaaattgggaaaatccagatgtaagacaa 
gctgtgtttgaaatgatgaattggtggtttgaaaaaggtattgacggatttagagttgat 
gccattactcatattaaaaagaattttgaagcaggagatttacctgtacctgatggcaaa 
aaatttgctccagcatttgatgtagatatgaatcagccaggaatacaagaatggctccaa 
gaaatgaaagataaatcgttaagtcggtatgaoattatgaotgtaggcgaggctaafcggtt 
gttaotootaatgatgotgaagaatgggtaggagaagaaaatgggaaatttaatatgata 
ttccagtttgaacatcttggtttatggagtactggogatacgaaattcgatgttaaatcc 
tataaacaagtcttaaatcgttggcaaaagcaactagaaaatgtaggttggaatgcttta 
tttatcgaaaaccatgatcaaccacgtcgtgtttcaacctggggtgatgataaaaattat 
tggtatgaatcagcaactagtcacgctactgcctactttttacaacagggcacacctttt 
atttacaaaggtcaagaaataggtatgactaattatccatttgaaagcattgaaagtttc 
aacgatgtcgoagtgaaaactgaatatcaaatagtcaaaaaagaaggtggagatgtcaat 
caattactagataaatataaaatggaaaaccgagacaatgcaaggactccaatgcaatgg 
aataattctatcaatgctggattcactactggtaagccatggtttcatgtaaaccctaac 
tatacagaaattaatgttaaacaacaactaaatgataagttttcgatactttcttattat 
aaagagttaattcaactaaaaaaatctgatttgatttaoacctacggtaagtttaatatg 
gtcgatgctgaaaataagcaggtttttgcatatacaogcacatttaaaaacaatactgta 
ttaattgtagccaatctcaoaaatgaagtatcagaactaaacctacctthtgaattagat 
atttcatctgtagatataaaattgcateiattatcacttaaatgatataaatttagaccat 
attaaaccttataaatcattcgtccrttgaaata 



254. 


ttgagtcatagaaagctattcccttctatattccatttatatoaacaagacaatttagat 
gaacatattgctattattggtataggacgtogcgattataataacgaacaatttcgcgac 
caagttaaagcgtcaattcaaacttatgttaaagatacagatagaattgatgagtttatg 
acgcatgttttttatcataaaactgacgtgagtgataaagaaagttatcagtcattactt 
caatttagtgagcgactagattcagaatttgctttaggtgggaatcgtctgttttaotta 
gcgatggcaccacaattttttggagtgatctcagattaocttaaatcttccggtcttact 
oaaactacaggatttaaacgcttagttatagagaaacoatttggcagtgatcttaaatot 
gctgaatoattaaataatcaaataagacgttcgtttaaagaagaagaaatttatcggata 
gatcactatcttggcaaagatatggtgcaaaatatagaagttttgcgattcgcaaacgcg 
atgtttgaacctttatggaataataaatacatttcaaatattcaagttacatoatcagaa 
gtattaggtgtcgaagatcgtggtggctactatgaatctagtggtgcacttaaagaoaCg 
gtacaaaatcacatgctacagatggttgctttacttgcaatggaagcaccgataagtttg 
aatagtgaagatatacgtgcagaaaaagtcaaagtacttaaatctcttagacaattaaaa 
ccagaagaagttaaaaagaatttcgtgcgtggtcaatatgatcaaggcaatatagatggt 
aaacaggttaagtcatatcgagaagaagatcgcgtagcaaaggattcggttacaccgaca 
tttgtatcgggtaaattaacaattgataactttagatgggctggagctcctttctaoatt 
agaacgggtaaacgtatgaaatcaaaaacgatacaagtcgtagteigaatttaaagaagca 
cctatgaatttatattatgaaactgacaatttactagattctaatttgotagtcattaat 
attcaaccaaatgaaggaatttcattgcatttaaatgctaaaaagaacattcaaggaatt 
gatactgagccagtgcaattatcatacgcaatgagtgctcaagataaaatgaatacestt 
gatgcatatgaaaacttattgtttgattgtcttaaaggtgatgogaotaattttacaoat 
tgggaagaattaaaatctacttggaaatetgtagatgcaatecaagatcaatggacaatg 
gttgaaccatgtttccotaactatgaagcgggtacgaatggacctottgaaagtgatctt 
ttattaaqtcgtgatggaaatcattggtgggatgatatccac 


255. 


atgattaaaaaaaacaaagaagaactgaatgacatggagtatctagtcactcaagaaaat 
ggtactgaacctccgtttcaaaacgagtattggaatcaotttgaaaaaggaatttacgtt 
gataaattgtocggcaaaccatttatttactttcagaggataaatctgaatctaattgcggt 
tggccaagtttctccaaagcattaaatgatgatgaaatcgtagaacttgttgataaatca 
tttggtatgattagaactgaagttcgatcagaaaaagcaaatagtcacttggggcatgtt 
tttaatgacggacctaaagaaaaaggtggtttaagatactgtattaactctgotgcgatt 
cagtttataccttatgataaactagaagagttaggatatggagatttaattaaacatttt 


256. 


ttgaaaaagttagcctttgcaattacagccgcttcaggcgcagcagcagttctatcacat 
catgatgctgaagcttctacacaacataaggttcaatctggagaatccttatggactatt 
gcacaacaatacaatacttcagtagaaagcattaagcagaataataatcttagcaacaat 
atggtattcccaggacaagttattaatgtaggtggaagtgcttcacaaaatactagttca 
aaoacttcttcaagttcagcatcttcaoatactgtagtagcaggtgaatcattaaacatc 
atagctaataaatatggtgtttcagttgatgcattaatgcaagcaaatcatctaaatggt 
tatttaattatgcctaaccaaatattaactatccctaatggtggttctggttcaggatca 
ggtggtacagcaactcaaactagcggtaattatacttcaccttcattcaaocatcaaaac 
ttatacaotgaaggtcaatgoaoatggtatgtgttcgacaaacgttcacaagctggtaaa 
cotatcagtacttactggtctgatgcaaaatactgggcgtcaaatgcagcgaatgatggt 
tatcaagttgataa1»ctcoatotgttggtgcaattatgcaaagtacacctggaccatat 
ggtcatgtagcatacgttgaacgtattaatggtgatggtagtattttaatttcagaaatg 
aattatgcaaatggtxjcatacaatatgaactatcgtaotatcccagcttcagaagtatct 
tcatatgcatttatccaetaa — — 


257. 


atggoacgtattgctacaaaattgggctatcctgaaagcaatagtttcgtgactaatact 
gtaattgaatttgttttacataacgaagcatatcctcggttatataggattaaaactcga 
gatacgaacttaataaaaatttctcaagctaatgaaatctcacgtcaaattacaaatggc 
aogatgacgcttgaagaagctaagtatcaattagaggaaatatatgttgctaaaagagat 
, agcagtctacccttcaaaggaattgccgcagcaattatcgctacgagcttcctctatcta 
cagggaggtcgtctggttgatatcatcacagctgtattagctggaacgattggatactta 
gtagtagaaatattagatogaaagctacacgcacaatttattccagaatttataggttct 
ttggtaataggtattatttctgtaattggacatgcatttgttcctagcggagatttagct 
aoaattatcattgccgcggtcatgcotattgtacctggagtacttattacaaatgctatt 
caagatttattoggaggaoatatgttaatgtttacaaoaaaatctttagaagctttagtt 
actgcotttggtataggegctggtgtaagttcaatattaattttagtc 


258. 


atgacagaatttgacttatccactagagagggtcgttggaaacatttcggttctgttgac 
cctgtcaaaggtacgaaaccaactactaaaaatgaaatgaccgatttacaaagaactcac 
aaaaatttcttatttgaaatagaggaagtaggcattaaaaatttaacttatccagtttta 
attgatcagtatcaaacagctggtttatttagtttttcaacgagtttaaataaaaatgaa 
aaaggcattaatatgagtcgcatattagaaagcgttgaaaaacattatgataatggcatt 
gaacttgaatttaacacactacatcaattgttgcgtacgctacaagataagatgaatcaa 
aatgctgcaggtgttgatgtgtcaggcaaatggttctttgatcgttatagtcctgttaca 
catattaaagctgtaggtcatgoagatgttacttatggtttagotattgaaaatcatacc 
gttacacgtaaagaattaactattcaagccaaagtaacaacactatgtccttgctcaaaa 
gaaattagtgaatattctgcacataatcaacgtggtatcgttacagttaaagcatabtta 
gataaaaataatgacgtcatcgatgattataaaaataaaattttagacgctatggaagcc 
aacgctagttctatcttatatccaatcttaaaacgtcctgatgaaaaacgagtaacagaa 
cgtgcttatgaaaacccacgatttgttgaagatttaattcgactaattgcagcagaotta 
gttgaatttgattggattgaagggttcgatattgaatgtcgtaatgaagagtctatccac 
caCTcataatactttcqcaccrtctgaaatatcgcaaa 


259. 


gtgcaaaaaaaatatattactgccattattggaacaactgcccttagcgcattggcatca 
actcatgcacaagctgcaaoaacgcatacagtaaaaagtggagaatctgtatggtcaatt 
tctcacaaatatgggattagtattgctaaattaaaatcacttaatggattgacttccaat 
ttaatattccctaatcaagtattgaaagtatcaggctcatcttcaagagcaacgtcaaca 
aatagtggcacagtttatacagttaaagctggagattcattatcttctattgctgoaaaa 
tacggtacaacttatcaaaaaatcatgcaacttaatgggttaaataactatcttattttc 
cctggacaaaagttgaaagtttctggtaaagcgacgagttccagtcgtgcaaaagctagt 
gggtctagtggtcgtactgcaacatatactgttaagtatggagactcactatctgcaatt 
gctagtaaabatgggacaacgtatcaaaaaattatgcaattaaatggattaactaatttc 
tttatctatoctggacagaagttaaaagtgcctggaggtagttctagtagctcatcttct 
aataacactagatcaaacggtggctattattcaccaacttttaaccatcaaaacttgtat 
acttggggacaatgcacatggcacgtatttaatagacgtgctgaaataggaaaaggtatx; 
agtacatactggtggaatgcaaataabtgggacaatgcatcagctgctgatggatatact 
atfcgattatcgtcctacagtaggctcaattgcacaaactgaegctggttactatggtcac 
gtagcgtttgtagagcgcgtgaatagcgatggaagtattttagtttoagaaatgaactgg 
agtgoagctcctggaaatatgaoatatagaacaattooagcttatcaagtgagaaattao 
aaatttattcatt 
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gtgaccaaaaaagcttttatttcttattetagaacaagtgatgaacatttaaatagasrtt 
gtgagaataggagaaagtttgagagttgatcatggaattgatgttattttagatgtatgg 
gattgcactgagggagatgacttgaatttttttatggagtctatggttaatgacgagacg 
atagattttgttattatattaagcgattttcagtattttaatagagctaatgatagagaa 
ggaggagttggaaaagaaagcacaataattaottctoaaatttatgataagoaaaaeigat 
agtaagtttatacctgtctttttagatattctggataatggaaaaccatoattacoaaot 
ttttgtaatactagattcgcbattgatatgacagacatcgaattagatatagagaaaata 
gaagagattgcaagaaaaatacacgataaacctttattcgaaaaaccaagacttggtaaa 
gtaocagattataaccaaaatcaaaatgagttaaagaaagcaataaaaaaattaaottta 
totaaaagttataatgaaacgagaaattttgaagaagctttagacattatttataaaact 
ttagaaaatatagaaaatagcgtagaggaatataataaagatgatttaatgactttaaaa 
gaggtttttgatacttggaaagaatttattacgtatgcgctaaacaatgataacttttat 
tttagggaattaabcatagagcattataataggtgcttaaagcttacggaagaagaattt 

ttatcttcaggagcaaatgaatttttgaaagatttattgaatgctaaatttcattttagt 
agaagagaagcaaattattatatattaagtttatatccccaggtgttatccaagaetatat 
tcatataatactaatgtcaaaaaaatgttagccgaaatgtactttgaagggaaggagtta 
aaaaaggttcaagatgcagatgtaattttatatacagaaagtcttatgaaaaaagatatt 
catagtgtatatgaaacgtggcatggggttctgttgtatagtagatggcctatgcttgag 
caacaaactattaatattttaataaataaatttcgtagtaaaaaatatctagatcaattt 
gactttttatttggaagttcacaaagagaagtatttgaaaactatgataagattaaatcc 
acacaagaaatacctactatttttaattttattgataaagaagaaattggcagatat 


261. 


atgcactatctaaagaaagtaactatatacataagtttattaattttggtgagbggttgt 
ggagacagcaaagaaacggaaatcaaacaaaactttaataaaatgttaaatgtgtatcca 
actciaaciatctageiagacttttatgataaagagggttatcgtgatgetagagtttgataag 




gatgacaaaggaacatggattattagatctgaaat;:gaca2iaacagccaaaaggtaagatt 
atgacttcaaaaggtatggtgttacatatgaatagaaatactagaagtacaactggttat 
tacgtbattaggaaaatttctgaagataabaaaagtgaaattgatgatgaagaaaagaaa 
tatcobataaagatggtaaataacaagataattccaactcaaaaaattaatgacaataaa 
ttgaagaatgaaatagaaaactttaagttotttgtacaaCacggaagotttaaaaattca 
gatgattataaagaaggggatattgaataoaatcctaatgcaccaaattattctgcaoaa 
tatcatttaagtaatgatgactataatattaaacaabtaagaaaaagatatgatattaaa 
acgaaaaaaactcctagattatbaabgagaggcgctggagabccaaaaggabctbcbgta 
ggbtabaaaaatctbgaatttacabttgttaagaataatgaggaaaatatttattttaco 
gatagtattaatttbaatcoaagoaagggbaaatoattg 


262. 


gtgaaacatbcgaaaaagbtacttbbatgcatcagbttbttattaataacgttbtttatt 
ggtggatgtggattbatgaataaagacgabggtaaageiaacggaaatcaaacaELaacttt 
aataaaatgttaaacgtgtatcccactaaaaatctagaaaacttttatgataaagagggc 
tabcgagatgaagagtttgataaggatgacaaaggaacatggatagttcattctaaaatg 
gttattgaaccaaaaggcaaaaacatggaatctagagggatggttctctttatcaatcgc 
aatactagaacatcaaaaggctattttatagtcaatgaaatagaaaaggatagaaaagga 
agacccattaataataaaaagaaatatcctgtaaaaatgaaaaataataaaattattcca 
accaaaccaatatctaatgataaattaaaaaaagaaabtgaaaacfcttaaattttttgta 
caataCggcaattttaaagatattaaaaattataaagatggtgacattbcatacaatoct 
aatgbacctagttattotgcaaaatatcaattgagtaataatgaatataacgtaoaaoaa 
ttaagaaaaagatatgacabcccaactaaaaaagbacctaaactattgttgaaaggtgat . 
ggggatttaaaaggbtcabccgtaggttctaaaaabcbagciabttacttttatagaaaat 
aaagaagagaatabctatbttacagattctgtactatttagccctagcgaggataatgaa 




atgogttatctcaagaaagtaacgatatacataagtttattaabtttggtaagtggttgt 
ggaaacggtaaagaaacggaaatcaaacaaaacbbbaataaaabgbtagacabgtatccg 
acbaaaaatctagaagacttttatgataaagaaggcbabcgagatgaagagtttgataaa 
aaggataaagggacatggatagttggatctaccatgacaattgaaccaaaaggcaagtac 
atggaatctagaggtatgtttctatatattaatcgcaatactagaacaactaaaggttat 
tattatgtgaggaaaacaacagatgacagtaaaggtagactaaaagatgatgaaaagaga 
tabcctgtaaaaatggaacacaataaaattattccaacgaagccaatacctaatgacaaa 
ctaaaaaaagaaatagaaaacbtcaaattttbtgtacaabatggagattttaaaaactta 
aaggatbataaagatggtgacatttcatacaatcctaatgtacctagttattctgcaaaa 
tatcaabtgagtaataatgactataatgtaaaacaattacgaaaaagatatgatattccc 
accaaccaagcccctaaattattgttaaaaggagatggtgacttaaaaggctcatctata 
ggttccaaaagtbtagaatttacttttatagaaaataaagaagagaatatctttttttca 
gabggtgtacaatttactcctagcgaggatagtgagtca 


264. 


atgaaacatbcaagcaaaataatagtatttgtaagtttcttaattttaacgabtbttatt 
ggaggatgbggttttataaataaagaagatagcaaagaagctgaaatcaaacaaaacttt 
aataaaacgttaagbatgtatccaacbaaaaatctagaagactttbatgabaaagagggc 
tatcgtgatgaagagtttgacaaagatgacaaagggacatggattattaattctaaaatg 
attgttgaaccgaaaggggaagagatggaagcaagagggatggttttacgtataaataga 
aatacgagaacagctaaaggtaactttabtabaaaacgaataacagaaaataataaagga 
atacctgatgttaaagacaaaaaatabccagbaaaaatggaacacaataaaattattcca 
acaaaacaaatbaaagabaaaaaabbaaaaaaagaaatbgagaacttcaaatbbtttgba 
caatatggaaattttaaaaactbaaaggatbabaeagacggagagatatcttaoaatcct 
aatgtgcoaagbbactcagcgcaabatcaattgaacaattatgataataatgttaaaoaa 
ctaagaaaaagatatgatatbcccacgaabcaagotoctaaattattattgaaaggtaca 
ggagatttaaaaggatcctctgtaggttataaacatcttgaabttacttbtgtagaaaat 
aaaaaggaaaabatttattttactgacagbabEiaactbtaacccgagtagggggaat 


265. 


atgcgttatctcaagaaagtaactatataoataagtttattaatctbaacgatttttatt 
ggaggatgtggtttbabaaataaagaagatagcciaagaaacggaaatcaaacaaaacttt 
aataagatgttaaacgbgtatcctacbaaaaatctagaagactbttatgataaagaaggb 
tttcgagatgaagaatttgataaaggagataaaggaacttggabtattaggbcbgaaabg 
acaaaacagccaaaaggtaaaattatgacctoaagaggtabggttctctatatoaatcgt 
aacactagaacagccaaagggtatttttbaabagatgagabaaaagatgataatagtggt 
agaccgatagagaatgaaaagaaatacccbgtaaaaatgaaccataataagatctttcca 
acaaagccaatatctgatgataaattaaaaaaagaaattgaaaacttcaaattttttgta 
caatabggagatbttaaaaacbtaaaggabtataaagacggagagababcttacaatcct 
aacgtbcctagttactcagcgcaatabcaattgaacaataatgataataatgttaaacaa 
ttaagaaaaagatatgatattocaaocaatcaagoecctaaattattgttaaaaggggat 
ggcgactbaaciaggabcabcbgbaggttctaaaaabttagaatttacttttgtagaaaat 
aaagaagagaatatattbtbtacagatgcagbacaattcacbcctagcgaggatgatgaa 
tea 
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266. 


atgaagacctataagcogtaccgacatcaattaaggcgttcgctatttgcctcaacgatt 
ttccoagtatttatggtgatgattattggtttaataagcttttatgctatttatatatgg 
gtcgaacatcgcaccattcatcagcatacctatcaaactcaaaccgaattacaacgtatc 
gacaaacattttcatacgtttgttacgcagcaacaaaaacaatggcgtcatgbtgattta 
tcacatccaactgatatcacaaagatgaaacgccaactattaaaacaagtccatcaacaa 
octgogatattgtattacgatttaaaaggttottcacaatctttcaeaaacaattatgaa 
caattagacacaacaaagatgtatttaatatcaaaatatcgaattgattttaaagacgat 
acttatatccttaaaatatatabgtcaagcacaccactacttaaaaacattaagaaaaat 
agtggacaatctgcactcattgttgattcatatgatactgttttatatacaaatgacgac 
cgattctctatcggtcaaaaatatcaaccaccacagtttgggtttatgaacgagtcttta 
aaactcaattctcatcatgcgoatcttattatatataaagatatccatgaaaccattgaa 
gatggaattgcattactagttgtcatgggtgttgttcttattctgcttgttatttttgga 
tatataagcgcbgatagaatggcaaagcgccaatctgaagatattgaagcgattgtccga 

gagttagaggaaataaataattatatctatgacttgtttgaatcaaatgagcaattaata 
caatctattgaacagaocgaacgtcgtttacgtgatatacaattaaaagaaattgagoga 
caatttcaaccccatttcttattcaatacgatgcaaacgatacaatatttaattcctctt 
tcacccaaagtagcacaaacagtcatacaacaactatcacaaatgctacgttattctcta 
cgcacagcatcgcacacagtcaaattagcagaagaattaagctacattcagcagtatgtt 
gctatacaaaatatccgcttcgatgatatgatacagctttacatcgatgctcctgciagat 
gtacaacatcaaacaattggtaagatgatgcttcaaccactcgtagaaaatgccatcaag 
catggtcgtggtagtgaacotttaaagataacaattcgtatcagacttacgaagcgcaaa 
ttacatattctggttcatgataatggcatcggtatgtctccatcacatttagaacgcgtg 
cgccaatcacttcatcacgatgtttttgatacgacacacctaggtttaaatcatttacat 
aatagagccatcabtcaatatggaacatatgcacgtctgcacattttctcaagaagccat 
caacfggacattaabgtgbbaccaaabaccacbbgbc 


267.. 


gtggabgabgtgacaaaatatggbccagbbgabggagatccgabbacgbcaacggaagaa 
attccgbbbgabaaaaaacgcgaabtbgabccaaacttagcgccaggbacagagaaagbc 
gbbcaaaaaggtgaaccaggaacaaaaacaatbacaacaccaacaacbaagaacccabba 
acaggagaaaaagbbggcgaaggbgaaccaacagaaaaaabaacaaaacaaccagbggat 
gagabogttcattabggbggcgaagaaabcaagacaggccataaggabgaabtbgatcog 
aacgoaccgaaaggbagbcaaacaacgcaaccaggbaagccaggagtbaaaaabcctgab 
acaggcgaagtagtcacaccaccagbggabgatgbgacaaaatabggbccagtbgabgga 
gatccgatbacgbcaacggaagaaattccgtttgabaaaaaacgcgaatttgatccasiao 
bbagcgccaggbacagagaaagbcgtbcaaaaaggbgaaccaggaacaaaaacaattaca 
acgccaacaacbaagaacccatbaacaggggaaaaagttggtgaaggtgaaccaacagaa 
aaaabaacaaaacaacoagbggabgagatcgttoattatggtggcgaagaaatoaagooa 
ggccataaggatgaatttgabccaaacgcaccgaaaggtagccaagaggacgttccaggt 
aaacoaggagttaaaaabcctgatacaggcgaagtagtcacaccaccagtggatgatgtg 


acaaaatatggtooagttgatggagatycgattacgtcaacggaagaaattccgtttgat 
aaaaaaogcgaatttgatccaaaottagcgcoaggtacagagaaagtcgttcaaaaaagt 
gaaccaggaacaaaaacaattacaacacoaacaactaagaaoccattaacaggggaaaaa 
gttggcgaaggtgciaccaacagaaaaaataacaaaaoaaccagtagatgaaatcacagaa 
batggbggcgaagaaabcaagccaggccataaggabgaabtbgabocgaacgcaccgaaa 
ggtagccaagaggacgtbccaggbaaaccaggagtbaaaaatccbgatacaggcgaagta 
gtcaoaccaccagtggatgatgtgacaaaatabggtccagbtgatggagatccgattacg 
tcaaoggaagaaabtccgtttgataaaaaacgcgaatttgatocaaacbtagcgccaggb 
acagagaaagtcgbtcaaaaaggbgaaccaggaacaeiaaacaabtacaacaccaacaaot 
aagaacccattaacaggslgaaaaagbtggcgaaggbgaaccaacagaaaaaabaacaaaa 
caaccagbggabgagabcgbbcabbabggbggcgaagaaatcaagacaggccabaaggat 
gaabbbgabccgaacgcaccgaaaggbagbcaaacaacgaaaccaggbaagccaggagbt 
aaaaatccbgabacaggcgaagbagtcacaccaccagtggabgatgbgacaaaabatggb 
ccagbbgabggagatccgatbacgbcaacggaagaaattccgbbbgabaaaaaacgcgaa 
tbbgatccaaactbagcgccaggbacagagaaagtcgttcaaaaaggbgaaccaggaaca 
aaaacaabbacaacgccaacaactaagaacccattaacaggggaaaaagbbggbgaaggb 
gaacoaacagaaaaaataacaaaacaaccagbggatgagatcgbtcabbatggbggcgaa 
gaaabcaagccaggccabaaggatgaabbbgatccaaacgcaccgaaaggtagccaagag 
gacgbtccaggtaaaccaggagbbaaaaatocbgatacaggcgaagtagbcacaccacca 
gtggatgabgbgacaaaababggbccagbbgatggagatbcgatbacgtcaacggaagaa 
attccgbbtgabaaaaaacgcgaabbtgabccaaacttagcgccaggbacagagaaagbc 
gttcaaaaaggbgaaccaggaacaaaaacaatbacaacgccaacaacbaagaacccatta 
acaggagaaaaagbbggcgaaggbgaaccaacagaaaaaabaacaaaacaaccagbggab 
gagatCgbboattabggbggbgaacaaabaccacaaggtcabaaagatgaabttgabcca 
aatgcaccbgtagabagbaaaacbgaagtbccaggtaaaccaggagttaaaaabccbgat 
acaggtgaagbbgbbaccccaccagbggatgatgbgacaaaababggtooagttgatgga 
gatbcgabbacgbcaacggaagaaabbccgtttgataaaaaacgogaatttgatocaaac 
tbagcgccaggbacagagaaagtcgttcaaaaaggbgaaccaggeBcaaaaaoaattaoa 
acgccaacaacbaagaacccatbaacaggagaaaaagttggcgaaggtaaatcaaoagaa 
aaagbcacbaaacaaccbgttgacgaaattgbtgagtatggtccaaoaaaagcagaacca 
ggtaaaccagcggaaccaggtaaaccagcggaaccaggtaaaccagcggaaccaggfcacg 
ccagcagaaccaggbaaaccagcggaaccaggtacgccagoagaacoaggtaaaccagog 
gaaccaggbaaaccagoggaaocaggtaaaccagcggaaccaggtaaaccagcggaaoca 
ggtacgccagcagaaccaggtacgccagoagaaocaggtaaaccagcggaaocaggcacg 
ccagcagaaccaggbaaaccagcggaaccaggtacgccagpagaaccaggtaaaccagcg 


gaabcaggtaaaccagtggeiacosiggbacgccagcacaatcaggbgcaccagaacaacca 
aatagatcaatgoattcaacagataataaaaatcaattacctgabacaggtgaaaatcgb 
caagotaatgagggaactttagtcggatctctattagcaattgtoggatcattgttcata 
tttggtogtcgtaaaaaaggtaatgaaaaat 
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268. 


mtkkekdykksleqqktrvlciyksgkswvkasineiellktmglpflskneiqenvtekt 
kghklkksaakttalvggaftfnitilimhqafaasetpitseisBnsetvanqnsttikns 
qketvnstslesnhsnstnkqmssevtntaqssekagisqqssatsnassklntyastdh 
vesttinndntaqqdqnkssnvtskstqsntssseknissnltqsietkatdslatsear 
tstnqisnltststsnqssptsfanlrtfsrftvlntanaaptttsttttssltsnsvwn 
kdnfnehirailsgsatydpktgiatltpdaysqkgaislntrldsnrsfrfigkvnlgnry 
egyspdgvaggdgigfafspgplgqigkegaavgigglnnafgfkldtylmtstprsdak 
akadpmvggggafgafvstdmgmatteestaaklnvqptdnsfqdfvidyngdtkvmt 
vtyagqtftmltdwiknsggttfslsmtastggaknlqqvqfgtfeytesavakvryvd 
antgkdiippktiagevdgtvnidkqlnnfknlgysyvgtdalkapnytetsgtptlklt 
nssqtviykfkdvqgpqisvdsqtrevgktinpititttdnskdvltttvtglpsglsfd 
qttntiigtpsevgtttvtvnttdatgnvbskqftitiqdtispwnvtpsqasevftpi 
npititatdnsgkwthtvtglpqglkfdastnsivgtptqigtntitiestdasgnktt 
tkinyevtmsasdststsivnsvstsisnstslsdsvkasqslstkestskslsgslsa 
stsns'asikasesastskklsesastsmsdsasikasesastskklsesaststsdsasi 
kasesastskklsesastsmsdsvsikasesastskklsesaststsdsastqasesast 
skklsestststsdsaststsesdstsestslsdstsaslsestststsdsaststsesd 
snststslseststslseatatstsdsastsasvsdGnsastslreststslsdsCstst 
sdsaatstsesdsdsastslsgssstsvsdstsastsesaststsisdsnststslsest 
stslseststatsdsastsrasvsdsnsasislseststsvsdstststsesasfcstsesd 
snsastslseatstsvsdstststsdsaststsvsdsnsastslseststsisdststst 
sdsaststsvaessstskklsesastsmsdsasastaesaststslsgststslsgetst 
stsesaststsvadsnsastslseststslsdstststsdstsastsesdsnstBtsmse 
slstsvadstatstsdsaststEvsasnsastslsdststsisdstsaBtsdsasesasG 
sestsestsvsesBstsviBdstststeesaststsesestsestsvsessstsvsdstst 
stsesastBtseseBtsestslsgssstsvsdstststsesaststsvsdsnststslse 
ststslsnstststsdsaststsvsdsnsastslsgslstnvsdstststsdsaststse 








sdsnsastslsgslstsisdstststsdsaststsesaststsvsesasestsmsvBdBn 
ststsladststsvsd^trtstsdsastskBvseBnsastsvsgststsiBdssBtstBm 
a tsetf tsqapinsesqfigdalsedtivtqBtatiimliAtgkdydlqeqrgytdseqhn 
etqsnqadnhsnnldllhqnrlqdkwfcqptkgedgwsngfivavaivlciifglakfcsr 

kddddqdgsk 


269. 


mkktviaatlavslgiagyglagtieahasettnvdlcahlvdlaqlmpGGlnakpvqagay 
dihfvdngyqynftsngsewswsyavagsda(fytesssnqevsantqssntnvqavsapt 
sseBrsyststtsysapshnysshsssvrlsngntagsvgsyaaaqmaartgvsastweh 
iiaresngqlhamasgaaglfqtmpgwgstgsvndqinaaykaykagglsawgm 


270. 


mnktLkvivigstnvdkflnvfcrfpkpgetlhinqagkefgggkganqaiaasrlaadttf 
iskvgkdgnanfiledfkkagihtqyiltseseetgqafitvdeagqntilvyggamntl 
satdvemsvdaEigadfwaqlevpfeaieqafkiarkqoittvlnpapaielpksllel 
tdiiipneteaelltgisinneadmketatyfadlgisavlitlgeqgtycayqegytani 
pacnvkaidttaagdtfigaflaelnkdlsnlesairlanqaBSltvqrkgaqasiptrk 
eveaeyn - 


271. 


malkkykpitngrmmttldfaeitkttpeksllqplpkragmnqgkltvrhhggghkr 
qyrvidfkmkdgiiakvdslqydpnrsaniallvyaagekryiiapkglqvgqtvesga 
eadikvgnalplqnipvgtvihnielkpgkggqlarsagassqvlgkeglQrvlirlrege 

igrpspmsBwgkptlgkktrrgkkssdklivrgrkkk 


272. 


mkskftillftifsttvlvlviiyilfctqsqsyisUiysnnkikttatlflhgyggserse 
tf mvkqalnknvtnevi tarvsaegkvy f dkkl s edaanpi vkvef kdnkngnf kenayw 
ikevlsqlksqfgiqqfnfvghsmgnmsfafymknygddrlilpqlkkevniagvyngiln 
mnenvneiivdkqgkpsnnnaayxqllslhkiycgkeievlniygdleagshsdgrvsns 
ssqslqyllrgstksyqenikfkgakaqhsqlhenkdvaneilqflwet 


273. 


mkigidaggtlikivqehdnrryyrtelttniqkvidwlnneeietlkltggnagviadq 
ihhspeifvefdasskglellldeqsrhqiehylfanvgtgtsfhyfdgkdqqrvggvgtg 
ggmiqglgyHsnitdykeltnlagngdrdaidlkvkhiykdtesEpipgdltaanfgnvl 
imidnqftsanklasaigvvgevittniaitlareyktkiivvyigssfnnnallrevveny 
tvlrgflqMryiengafsgalgalyl 
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274. 


mtlnnhfaytf6erptpklwlc]qpdgtrieriadfsklggb£kftnimtlhfdlplqy£s 

edtkqiernkvvdlvIoikylidyryngyrdifvidcliWcsanclsclEitlnlclsraselnk 

kaaneiellgstipqmmnkilsvyaplwklghvdgkiidvkreltgsnttvnaliduics 

Ifdavaiynninrtisfyhkdnvgtnrglrvrensylksfedqfvskdivtrlypfgqsg 

Itiqsvnpagssyiedfsyfmspfkrdrmmvlqhsdymsdelchalldyqefyaskkdq 

agelskqysailkehsqedfrlnqlsatlqrlnervelvlipkseyidlgtkyknfkitvp 

kssyylimimdgsftrikfimkQydipsgewlyiklktgkfiKiatkfekqleypleils 

ananlrwytrssegdyeeedtkCieelQrrilekykilvkdqekwasierrlkafedqka 

svirsmnaknElseklynerelyvfesvwteenhtdagelyddavkqmkeqkkinrtitv 

dlvnflqsldhkddwdklnvgdkwfcpikifntkikayiteinqldEqtnqvkitisdifd 

ykdldtiiaeklaqttstssqvdfhkqqtreqtgritdmtrliegewdankkrvmagnet 

vdigshgvkviskenpnefvimvggviamtrdngetfktgitpeginaeailigkmivget 

ItfenesgtvkfdkdglyvnsknEhlvsndgeedyfdklkremsenakqqtdnnleeykk 

evsqtiseatdvmivdnaadilqaafadgvitdvekrlisetlaqlekemrefedkinl 

alnhpyiteedtielnnsiveyssmyatlvisinesvsdkmitpqeseeinqniinfree 

ikdilslveeiiertknaqlqatleeakdyttrvrddikdelkdlnnsfkslnstveesl 

qdnifdaaeleaiktwlvtkseyqditnryssmsantdlkseskldltksyktldtsfn 

dfvkyidemtmdriadetekvnykkkydtlqknXsdymkkydncileiskliysndaadkv 

Igdftaiatelqndfqdvkdnwaefkqttlesfkdgivteaekarlrvqldmldresmdi 

eeryksllanqytntdiknrltasrspylsvhaslrkvieqliadgkvdesektlaimsl 

ntynttltayskbiqealntlsqiissdvaskkveefngvittissdvdtikkqrdgavl 

tyyysgvptlsndpakswttndlkdlhikdmyldtksgyaytftksgtsyswlqpltdqvl 

vs s Ikqaknaqdtadnkrrvf vtqpippydggdmwtqgsqgdiyvcgtsratgsf vssdw 

vkaskytddtvakqaakdledykvkmtkdfkdlndgvatfktewkdfkdgivteaektr 

IrvqldildresqdieerynsifnsqyadtqvktBisnarstynnsltkllxitiqtvied 

gkvtptekttanqtl taynnal tsysaaiqealnsmskviaqlceatsqynqf neviknin 

tni tdiqkqvdgai e t f yysgvp 1 1 tnipasywt taslcreahlgdlyldtatgvayrf Ik 

kgttsptyywspisdqiitdalnraktaqdtadgkrrvfvntpwpi^tgdinwtqgasgd 

ilvcktpkakggiysisdwvkaskytddtvansavqqlneykrtnnldiadlkrktsdfe 

ktwnafddrvisisesssikgqlallnhekdrltrqyeniimsnlvgaektklstays 

nintklsdlsttinsaivdnkivdaeeksvtskfelykasvneyqiafdnalnsiireia 

ssqakdrldewkrtefstdsdgiiervagakfdskwtdtwmtvnpaiqqvsnitygsen 

lllnsesrsdganttthsfiryyltrpletgktytlkasvlttderqsgqisvypyspng 

aretvnikdgkitytftaqtestqfliykdvagqsdvdlnvtiekailvegnkvtgwspa 

peetssalrdyntrissaetfieknkekisqiatksdvdaslskvatyetqynvssgtaiy 

qiplqeyngsf ftdnytyewakmislseiimrataifvskgsnngyelveldimisktgan 

prfvldskgrpsistfspqsttqdisviytkylgsasaiattkslleqtassielqvkkl 

taeteynnillnsdfssgwegwinv<%>qysivdkntfgitlpdaitnknkfcyntvkmtyn 

kntnypsvfsnfisvgkgqevaigehltltcyayipssskgkltgniyiefagyyekdqik 

snpmarheilpkdfeynkwfmtastaipstnsegkkoJwiriWlrydgJmqsT^^ 

fyyalpqlergel^tewslsrldvfBteqlaakialnpesvdllaznidfatdsmkiyns 

ngtlnisgdtltismmssneviii^kgftlkkagvvkfkngldtsdysvqiayepqEssw 

imikatdpaakskynyirhiepgmngyytiiitgvynfavqhkqilevnntknarvnryty 

lynkrylkiqmsassrgksklyiifktktgdttlhqeivssssmvypditidlqaklgyp 

DnnlDdffelaaqlavaennsidgffrirrmaintdtpBaev 


275. 


mynvtqhatyktknkretavligvhaqtdrqfnfestmeeldalsqtcqlnvkgqitQpir 
eqfdhkyyvgkgkideiksfiefhdidvvvtndelttaqsktlBdnlgikiidrtqlile 
ifalrarsregklqvelagldyllprllighgkslsrlgggigtrgpgetklemdrrhirt 
rnineikhglktvvdhreryrnkreqricjyfgialvgytnagksswfnvlaneetyeknilf 
atldpktrqiqytiegfnliisdtvgf iqklpttlvaafkstleeakgadvlmhwdashs 
eyrtqldtvnqiindldmOhlpqwifnkkdlcneqnidvpVsksahvfvssrdendkqkV 
knlviqeiknslspyeeivdsadadrlyflkqhtlvtelifdetqasyrikg£kkl 




276. 


mmiivnililsyligafpsgliigklffkkdirqygsgntgatnsfrvlgrpagfivtfld 
ifkgf itvf fplwfpvhadgvistf f tnglivglfailgttvypiylkfnggkavatsagv 
vlgvnpilllilaiiffsvlkifkyvslssiiaaiscvigsiiihdyiHavsglvsiil 
i i rhksnivr i fkge^kikwm 


277. 


irannhsealteqvfsfaselyaygvrewispgsrstplalvfeahpniktwihpdersaa 
Efalglikgsekpvailctsgtaaanytpaiaesqisrlplwltsdrphelrsvgapqa 
ingvnmfsnyviifqfdlpiadgselitidtinyqmqiasqylygphrgpihfnlpfreplt 
pdldrvdlltsvtktlphyqksisvddikdilqekngliivgdmqhqavdqiltystiyd 
IpiladplsqlrkekhpnvittydlXyraglnlevdyvirvgkpviskklnqwlkktday 
qiivqnndqidvfptpphisyeiEandffrslmeeplverkta\;lgqwqsleqgarieisd 
ylkhatdeaayvgsliqkltkedtlfvgnsnpirdvdnllfdseasvyanrgangidgw 
s talgmaaMoivtl 1 igdls f yhdmngl Imaklnelhinivlvnimgggi f sy Ipqkr sa 
tkyferlfgtptglnfeytallydftfkrfdnltdfkyaelskmgshiiiyevitnrdenlh 
qhqnlygklseivnvtl 


278. 


makkfnyklpsmvaltlfgtaftahqanaaeqpqnqsnhknvlddqtalkqaekaksevt 
qsttnvsgtqtyqdptqyqpkqdtqsttydasldemsbyneissnqkqqslstddanqnq 
tnsvtknqqeetndltqedktstdtnqlqetqsvakenekdlgananneqqdkkmtasqp 
senqaietqtasndnesqqksqqvtseqnetatpkvsntnasgynfdyddedddsstdhl 
epislnnvnatskqttsykykepaqrvttntvkketasnqatidCkqftpfsataqprtv 
ysvssqktsslpkytpkvnssinnyirkkiiirikaprieedytsyfpkygyrngvgrpegiv 
vhdtandnstidgeiafmkmytna£vha£vdgnriietaptdylswgagpygnqrfinv 
eivhthdydsfarsmnnyadyaatqlqyynlkpdsaendgrgtwthaaisnflggtdha 
dphqylrshnysyaelydliyekyliktkqvapwgttstiqc>sqpslq)sggtnnkltvsan 
rgvaqikptnnglyttvydskghktdqvqktlsvtktatlgimkfylvedynsgkkygwv 
kqgdwyntakapvkvnqtynvkagstlytypwgtpkqvauskvsgtgnqtfkatkqqqid 
katylygtvngksgwiskyylttaskpsnptkpstnnqltvtimsgvaqinaknsglytt 
vydtkgkttnqiqrtlsvtkaatlgdkkfylvgdyntgtnygwvkqdeviyntakspvki 
nqtynvkpgvklhtvpwgtynqvagtvsgkgdqtfkatkqqqidkatylygtvngksgwi 
skyYltapskvgalstqstpapkqvkpstgtvngiaqvkaimsgirasvydktaksgtky 
anrtflinkqrtqgimtyvllqdgtsntplgwvnindvttqnigkqtqsigkysvkptnti 
glysiawgtknqqllapntlanqafnaskavyvgkdlylygtvnnrtgwiaakdliqnst 
daqstpynytfvinnsksyfymdptJcanryslkpyyeqtftvikqkningvkwyygqlld 
gkyvwikstdlvkekikyaytgmtlnnainiqsrlliykpqvqneplkwsnanysqiknaiii 
dtkrlandsslkyqflrldqpqylsaqalnkllkgfcgvlenqgaafsqaarkyglneiyl 
ishalvetgngtsqlakggdvskgkfttktghkyhnvfgigafdnnalvdgikyaknagw 
tsvskaiiggakfignsyvkagqtitlykmrwnpanpgthqyafcdinwanvnaqvlkqfyd 
kigevgkyfeiptyk 
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vafefrlpdigegihegeivkwfikagdtieeddvlaevqndksvveipspvsgtveevl 



SqSsiilfdelgagtdpsegaalamsildyvrrlgslmnatthypellcaySYn^ 

Idlrgyryeealneldqyldqavlsnyequyiihglcgtgalqkgvqqhllckhksvrqfrg 

'^ffk?lkdkfI^taeddiqkdldesvdsnvnBdsasm*nds 
i„^„i^=i<.rif=£.oloaCTkloak;fkaCTleksrmfgealniaiaryrkvdedffealeem 



insffkrlkdkfsskneddiqkdldesvasnvnBasasmc©nasaeqv^^^F^===- 
fdedglisiedfeeieaqkigakfkagleksr^fqeqlnraiaryrkvdedff^^ 
litadvgfntviiOtltdelrteaqrrniqetedlrevivekivexyhqeddhseainiu^^ 
rLvilmvgvngvgktttigklayryqqegkkvi<aaagdtfragaiq^vwg^ 
vsqnegsdpaavvydainaaknkdvdilicdtagrlgnksnlmqeldkmlciniln^ 
pSSllcldattWialsqarsfkevtnvBgivltkldgtakggivlaxmelhxpvkyv 

gl qekmddlapfBpesyvyqlfadmiegnedipeeism ssveseegn _ 

inkrnwwkeavayqvyprsfndSQgdgigdlpgliekldylenlgidvm^ 
ngydisdykgimsefgtnnidfdallssihqrgiiaclildlvOThtEdehpwfieskssktn 

iySgqeigmtnypfesiesfiidvavkteyqivkkeggdvnqlldkyl^^ 



ikpvesfwei — , ^ ^ ^ — 

IshrklfpsifhlyqqdQldeMaiigigrrdymeafrdgvkasiqtyykdtdpdefm 

fvsgkltidnfr^^agvpfyirtgkrwksktiqvvvefkeypimlyyetdnUdB^ 
igpnegislhlnakkniqgidtepvqlsyainsagdknintvdayenllfaclkgdatnfth 
weelkstwkfvaaiqdqwtmvepcfpnyeagtngples dlllsrdgnhwwadin 
_! T Trt-/-rcnrrt-<=m-,f rmBvwnlifefcoiwdklscrkDlf tsedfcf€ 



LkknkeelndmeylvtqengteppfqneyvmnteRgii^OKisg^iitBei^i^ 
wpsfskalnddeivelvdksfgmirtevrsekanshlglivfndgpkekgglryoi 

gfipydkleelgygdlikhfkk 

Ikklafaitaasgaaavlshhdaeastqhkvqsgeslwtiaqqimtsvesikqpmasm 
ravfpgqvinvggsasqntssntssssasshtvvageslniiankygvsvdalmqaiflilng 
yliSp^iltipnggsgsgsggtatqtsgnytspsfnhqnlytegqctwvf^s^ 
pistywsdakywasnaandgyqvdntpsvgaimgstpgpyglivayveringdgsiliseni 

nyangpymnnvrtlpasevssvatih _ ; . 

mariatklgypesnsfvtntviefvllmeayprlyriktrdtnlikisjaneisrqitaig 

SLeaWeeiyvakrdsslpfkgiaaaiiatsflylqggrlv.^ 

weildrklhaqfipefigslvigiiBvigliafvpsgdlatiiiaavinpiypgvlitnai 

qdlfgghmlnifbtkslealvtafglgagvssililv 

mtefdlstregrwkhfgsvdpvkgtkpttknemtdlqsttoflfeieevgitolti^ 
idayqtaglfsfstslnknekginmsrilesvekhyangielefntltiqllrtlqakiniiq 
naagvdvsgkwffdryspvthikavghadvtyglaienhtvtrkeltiqakvttlcpcsk 
eiseysahnqrglvtvkayldkimdviddyknkildaineanassilypxlkrpdekrvte 
rayenpr£vedlirllaadlve£dwiegfdiecmeesihqhda£arlkyrk 



iyenprEvedlirllaadlvefdwiegfdiecmeesihqhdafarlkyrk 

vqkkyitaiigttalsalasthaqaatthtvksgeswsishkygisiaklkslngltsn 
lifp^qv-lkvsgsssratstnsgtvytvkagdslssiaakygttyqkxinqln^^ 
pgqklkvsgkatsssrakasgssgrtatytvkygdslsaiaskygttyqkxmqlngltnf 
fiSpgqklkvpggsssssssnntrsnggyysptfnhqraytwgqct^^^ 
stywvmannwdnasaadgytidyrptvgsiaqtdagyyghvafvervnsdgsllvsemnw 

saapgnmtyrtipayqyrnykfih : _ 

ytkkafisysrtsdehlnrvvrigesl^ 



vtkka£xsysrtsdehlnrvvrigesirvangiaviiQvwui;ocyi^i^j.^^^"i==mviiu=o 
idfviilsdfqyfnrandreggvgkestiitsqxydkqkdskfxpvfldildngl^slpt 

freliiehynrclklteeefenpmtrifnyfsflilvseslssganeflk^l^^^ 

rreanyyilslypqvlskkysyntnvkkiaaeno^fegkelWcvqdadvilyteslmkkai 

Lvyetwhgvll?srv^.mleqqtinilinkfrskkyldqfdflfgssqrevfenydkiks 

tqeiptifnfidkeeigsy 



f^sryi^iii^?is^gi^^»^^»^^ 

dsinfnpskgksl . 

vkhskklllcisfllitffiggcg&nnkddgketeik^fnta^^ 
vrdeefdkddkgtwivhskmviepkgkmesrgmvlfxiurntrtskgyExvnexekdrkg 

^fySl^V^^^li?^"^!^- 

keeniyftdsvlfspsednes __- _ 
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292. 


mrylkkvtiyisllilvsgcgngketeitasifnkmiamyptknieafydkegyrdeefdk 
kdkgtwivgstmtiepkgkymesrgmElyinrntxttkgYyyvrkttddskgrlkddekr 
ypvkmehnkiiptkpipndMkkeienfkf fvqygdEknlkdykdgdisynpiiT/psysak 
yqlsnndynvkqlrkrydiptnqapklllkgdgdlkgssigskslefbEienkeeniffs 
dgvgf tpsedses 


293. 


mkhsskiivEvsfliltifiggcgfinkedskeaeilccpifnktlsiwptknledfydkeg 
yrdeeEdkddkgtwiinskmivepkgeemeargmvlrinmtrtakgnfiikritennkg 
ipdvkdkkypvkmehnkiiptkqikdkklkkeienfkffvqygnfknlkdykdgeisynp 
nvpsysaqyqlnnydnnvkqlrkrydlptnqapkHlkgtgdlkgssvgykhleftfven 
kkeniyftdsinfnpsrgn 


294. 


itirylkkvtiyislliltifiggcgfinkedsketeikqnfnkmlnvyptknledfyd^ 

rpienekkypvkmnhnkifptkpisddklkkeienfkffvqygdfknlkdykdgeisynp 
nypsysaqyqlnrmdimvkqlrkirydiptnqapkHlkgdgdlkgssvgsknleftfven 
keeni f f tdavqf tpseddes 


295. 


mktykpyrhqlrrslfastifpvfmvmiigllsfyaiyiwehrtihqhtyqtgtelqri 
dkhfhtfvtqqqkqwrhvdlshptdltkmkrqllkqyhqqpailyydlkgsEqsftnnye 
qldttkmyliskyridfkddtyilkiymsstpllknikknsgqsalivdsydtvlytndd 
rEsigqkyqppqfgfmneslklnshhaliliiykdihetiedgiallwnigwlillvifg 
yisadrmakrqsedieaivrkiddaknrhlgsyeplkkhseleeimiyiydlfesneqli 
gsiegterrlrdiglkeierqfqphflfntmgtiqyliplspkvaqtviqglsgmlrysl 
rtashtvklaeelsyiggyvaiqnirfddmiqlyiaapedvgliqtigkiranlgplvenaik 
hgrgseplkitirirlckrklhllvhdngigmspshlervrqsliihdvfdtthlglnhlh 
nraiiqygtyarlhifsrshqgtlmcyqiplv 


296. 


vddvtkygpvdgdpitsteeipfdkkrefdpnlapgtekwqkgepgtktittpttknpl 
tgekvgegeptekitkqpvdeivhyggeeiktghkdefdpnapkgsqttqpgkpgvknpd 
tgewCppvddvtkygpvdgdpitsteeipfdkkrefdpnlapgtekwqkgepgtktit 
tpttknpltgekvgegeptekitkqpvdeivhyggeeikpghkdefdpnapkgsqedvpg 
kpgvknpdtgewtppvddvtkygpvdgdxitsteeipfdkkrefdpnlapgtekwqkg 
epgtktittpttknpltgekvgegeptekitkcjpvdeiteyggeeil^ghkdefdpnapk 
gsqedvpgkpgvknpdtgewtppvddvtkygpvdgdpitsteeipfdkkrefdpnlapg 
tekwqkgepgtktittpttknpltgekvgegeptekitkgpvdeivtiyggeeiktghkd 
efdpnapkgsqttqpgkpgvknpdtgewtppvddvOtygpvdgdpitsteeipfdkkre 
fdpnlapgteltwgkgepgtktlttpttknpltgekvgegeptekitkqpvdeivhygge 
eikpghkdefdpnapkgsgedvpgkiigvknpdtgewtppvddvtkygpvdgdsitstee 
ip f dkliref dpnlapgtekvvqkgepgtktittpttta»ltgekvgegeptekitkqpvd 
eivhyggeqipqgMcdefdpnapvdsktevpglqjgvkupdtgewqppvddvtkygpvdg 
dsitsteelpfdkkrefdjxolapgtekwqkgepgbktittpttknpltgekvgegkste 
kvtkqpvaeiveygptkaepgki)a^glcpaepglq>a^gtpaepg]^>a^pgtpa^pg](I)a 

esgiSv^pg^aSg^e^^snfhstdiiknql^t^fflrq^^g 
fgrrkkgnek 


297. 


ttagtaataccagtcttgcctgtttatttaaaagatttgggattaactggtagtgattta 
ggattactagttgotgcttttgcgttatctcaaatgattatatcgccgtttggtggtacg 
ctagotgacaaattagggaagaaattaattatatgtataggattaattttgttttcagtg 
tcagaatttatgtttgcagttggccacaatttttcggtattgatgttatcgagagtgatt 
ggtggtatgagtgctggtatggtaatgcctggtgtgacaggtttaatagctgacatttca 
ccaagccatcaaaaagcaaaaaactttggctacatgtcagcgattatcaattctggattc 
atttcaggacoagggattggtggatttatggoagaagtttcacatcgtatgccattttac 
tttgcaggagcattaggtattctagcatttataatgtcaattgtattgattcacgatccg 
aaaaagtctacgacaagtggtttccaaaagttagagccacaattgctaacgaaaattaac 
tggaaagtgtttattacaccagttattttaacacttgtattatcgtttggtttatctgca 
tttgaaacattgtattcactatacacagctgacaaggtaaattattcacctaaagatatt 
bcgattgctattacgggtggcggtatatttggggcacttttccaaatctatttcttcgat 
aaatttatgaagtatttctcagagttaacatttatagcttggtcattattatattcagtt 
gttgtcttaatattattagtttttgctaatgactattggtcaataatgttaatcagtttt 
gttgtcttcataggttttgatatgatacgaccagccattacaaattatttttctaatatt 

ttcataggtcctttaatcgcaggtgcgttatttgatgtacacattgaagcaccaattfcat 
atggctataggtgtttcattagcaggtgttgttattgtttcaattgaaaagcaacataga 
gcaaaattgaaagaacaaaatatg 


298. 


atgctattttatttatttcattttacaatcagctttatatoaacagtacttttctctatc 
attttcaatgcacccaaacgcctcttagtagcatgtggatttgtgggtgccattgcatgg 
acgatttaccaattaacggtagatttagagtttggaaaagttggcgcttcatttttggga 
agcttaattttaggcttaatgagtcatactatgagtcgcagatataaacgaccggtaatt 
atattcatagtgccaggcattataccattagtacctggtggtgcagcttatcaagcgact 
cgttttttagtatcaaatgattatacaagtgctgtaaatacatttttagaagttacactg 
atttcaggtgcgattgctttcggtatattagtttotgaaattctatattaoctatacaca 
cgtatcaaacaactgtatggtasiaatcaaaggtaagacatataaaaaatcttacaacatg 
aataatagagtt 
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299. 


atgataaatgcagtagtaatagcagtaattttaatgattatgctatgtttatgtcgatta 
aacgtagttataagcttatttatoagtgcgotagttggtggcttaatttcaggcatgagc 
attgaaaaagttataaatgtatttgggaaaaatata^tcgatggtgctgaggtagcatta 
agctatgctttattaggtggatttgcagcattaatttcatacagtggtatcacagactat 
ttagtaggaaaaattataaatgcaattcacgctgaaaatagtcgatggtcaagagttaaa 
gtcaaagtgacaataatcattgcattattagctatgagtatoatgagtcaaaacttaatt 
cctgtacatattgcattcattccaattgtcatcccaccattgttaagtctgtttaatgac 
ttaaaaatagatagacgtttaatcggtttgattatcggttttggtttatgtttcccgtat 
gtgttattaccatatggattcggtcaaattttccagcaaattattcaaagtggotttgca 
aaggcaaatcacccaattgagtttaatatgatttggaaagcaatgcttattccttcaatg 
gggtatattgbtggcbfcacttatcggtttatatgtatatcgtaaacoacgtgaatatgaa 
acacgtaaaatttcagatagtgacaatgttacagagttaaaaccatababcttaatagta 
acaattgtagoaataotagotacatttttagtacaaacatttacagattoaatgattttt 
ggtgcactggcaggggtactcgtattctttatttcacgtgcatataattggtatgaatta 
gatgctaagtttgttgaaggtattaaaattatggcttatattggtgtagttattttaaca 
gcaaatggatttgctggtgtaatgaatgctactggtgatatagatgaattagttaaaact 
ttaacaagtattactggtgataataaabtattbagcatbatcatgatgtatgtgataggt 
ttaabbgbcacbbbaggbabbggabcabcabbbgcaacaabCccbatbabcgcabcabba 
btcabbccbbbbggagcgbcaabbggacbagabacEiabggcabbaabcgcabbgabbgga 
acagcgagbgcabbaggbgeuibcaggbbcgccbgcaagbgabbcaacabbaggaccaacb 
gcgggabbsaabgtbgabggccaacabgabcababacgbgabacabgtgbaccaaacbbc 
ttgbbbbabaatabbccbbbaabgabbtbcggtacbabbgcbgcbabggbacba 


300. 


atgaatcataatgttattabcgttattgcattaabcatagbbgbcabbbobabgbbagot 
atgctcattcgcgttgtgctaggcccatcacttgccgabcgbgbbgbcgcabbagabgcg 
attggtcttcaattaatggcagttafcagcattattcagbabbbbabbaaababbaaabac 
atgattgtcgttattatgatgattggtatattagcbbbtbbaggtacbgcagbabtcbob 
aaatttatggacaaaggtaaggtgattgaacabgaboaaaabcabactgab 


301. 


gtgaabaggaababcgbbaaacbagtbgbgbbcatgcbaabbbbagbbgbagcagbagcg 
ggbbgbggbcaaAaagabacbgaagagaaaacbgaaabgacgacaabaeieiagabgaabba 
ggaacbgaaaaaabbaagaaaaabccbaaacgbgbbgbbgbabbagaababagbbbbgcb 

aabataacaaagboagbaagagabaagabbggggoababgaaboggbbggatcbagaccg 
caaccgaatabggaagbgabaagbaaabbaaaaccggabbbgabcattgcagatgttagc 


agacataagaaaatcaaabcagaabtgagcaaaattgctccgacaatcatgttagttagc 
ggtacgggagabtabaabgcaaatabtgaagcatttaaaacagtcgctaaagcagtaggo 
aaagagaaagaaggcgagaagcgbctggaaaagcatgataaaatattagcggagattaga 
aagaaaatbgaacagagtacgbbaaaatctgcatttgcatbcggtatctcaagagcaggt 
atgttbatbaabaatgaagatacattbabgggacaattctbaattaaaatgggtattcaa 
cctgaagtcacaaaagacaaaacbacgcatgttggtgaacgcaagggtggtccttatata 
tatttaaataabgaagaacbtgccaababcaabccaaaagbbatgattttagccactgac 
ggaaaaacggacaaaaatagaacgaaattcabbgabcctgcagtttggaaatcattaaaa 
gctgtgaaagataacaaagtttatgacgbbgaoogaaataagtggttgaaatcaaggggg 
attatcgcaagtgaaagtatggcagaagatttagaaaaaattgcagaaaaagcaaaa 




atgactggagaacaatttactcaaattaaacgtccagtaagtagattaactgaaaaagtt 
ctaggttggttatgttgggtgatgttattagtgcttactgtcattacgatgtttatagca 
cttgtttcattcagtaataacaoatogattgctaatcttgaaaatacattaaacaataat 
gcatttatccagcaattattagctggaaatggctataatacaacacaatttgtaatatgg 
ttacaaaatggtatatgggctattatcgtttactttattgtttgtttgttgatttcabtt 
ttagctctcatatctatgaabataagaatcttgtcaggtttcttattcttaatatcagca 
attgtaacgabbccbbbagttttacttatcgttactttaatcattocgatattattcttt 
attattgcgatgatgctabtbataagaaaagataaagttgaaatggttgcgccacaatat 
tatgaagagtataacggaccgatttatgattatcgtgaacctgtgtatgagcgcccccaa 
ccgaaagatgattattatgatgtgcctaaatatgaaaaagaattggataaatcaaatact 
gtatatgatcaagaacaggaaagagataaatatgatcaatttcctaaacgtgcagttgaa 
agtgaatataatcatgatgagcgcactgaggaagaaccatcagtattatccagacaggct 
aaatacaaacaaaaaagtactgaagaactaggtattgaagatgatggttattatgcagaa 
cctgaagttgatccaaaagaattgaaagcacaacaaaagcgagaaaaagctgaaattaaa 
gctaagaaaaaagaaaaacgtaaagcttataaccaacgaatgaaagaacgtaggaaaaat 
caacctagcgcagttagtcaacgtcgaatgaattttgaagagcgacgtcaaatbbacaac 
aatgatatbbcbgaagaacgcaattcaagtgaagttaaggacaaaaaagagoaagaa 


303. 


gtggaaaatacaattaatgaaagtgaaaagaaaaaacgatttaaattaaaaatgccaggt 
gcatttatgattttattcattttaacggttgttgcagttatagcaacatgggttattcct 
gctggtgcatattctaaactbtottacgaaccttcabcccaagaaobaaagatagttaac 
cctcataaccaagtgaaaaaggttccgggtacgcaaoaggaactagacaaaatgggggbb 
aaaattaagattgaacaatttaaatcaggtgcaatbaataagccggbatcaabbcogaab 
acttatgaaagattaaagcaacatccagctggaccagaacaaabaacaagbagcatggbb 
gaaggtacgatagaagcggtcgatatcatggtatbcabbcbbgbacbagggggacbtabb 
ggcgtagttcaagccagtggbbctbttgaatcgggabtgttagcttbaacgaagaaaaca 
aaagggcatgaabtbabgcbaattgtgtttgtatcaatactaatgattatcggcgggaca 
ttatgtggtatbgaagaagaagctgtagcattttatccgattttagtccctatatttata 
gcgttaggatacgatbctabcgtttcagttggtgccatattccttgccagctctgtcggb 
agtacattttcaactattaacccgttctcggttgtaattgcctctaatgccgctggtaca 
acbtttacggatggcttgtattggagaataggbgcbtgbatbgbcggtgcgattbttgbb 
atbagbbabbbababbggbactgbaaaaaaabtaaaaacgabcobaaagcgbcababbcb 
cabgaagacaaagabgcbbbbgaacagcaabggbcbgbabbaaaagabgacgabagbgcc 
cabbbbaobtbgogbaagaagabaatccbtacabbatbbgbacbaocabbbccaabbabg 
gtabggggagbbabgacgoaaggbbggtggbbcccagttabggcbbcagcabbbbbaaba 
bbbacaabbabaabaabgbtbabbgcbgggacaggbaaabcbggabbgggagaaaaagga 
acbgbagabgcabbbgbcaabggbgoatcaagbbbagbaggtgtatcbbbaabbabbggb 
bbagcbcgaggtabbaabtbagbgbbgaabgaaggbabgabbtcagatacaabctbacac 
tbbbeabcabcbbbagbbcaacababgagbggaccattatbtabcabcgtattacbattb 
abbbbcbbcbgbbbaggbbbbabcgbgccabcabcbbcbggcbbagcggtabbatcaatg 
ccbabcbbbgcaocacbagcbgabacagbaggtabaccaagabbcgtcabcgttacgaca 
babcaatbbggbcaababgcgatgbbabbctbagcgccgacbggacbbgbbabggccaca 
cbacaaabgbbciaacabgcgababboacabbggtbccgatbbgtatggccggbagbbgcb 
btbgbabbgabbbtcggtggcggagbactaabbacgcaagbacbaatbbabbca 
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304. 


atgagcttttttaaacgcttaaaagataagtttgcaaoaaataaagaaaatgaagaagtt 
aaatccttaacagaagaacaaggtcaagacaaattagaagataoacattctgaaggttca 
acgcaggacgcaaatgatttagcagaaaatgctgaagtgaaaaagaagccacgcaagttg 
agtgeragcggattttgatgacgatggcttaatatcaattgaagattttgaagaaattgaa 
gctcsaaaaatgggtgctaaatttaaagcaggactcgaaaaatctcgtcaaaatttccaa 
gaacaattaaataatttgatagogagatatcgtaaagtagatgaagaottttttgaagct 
ttagaagaaatgttaatcaetgoagacgtcggttttaatacagtgatgacgttaactgaa 
gaattacgtatggaagcacaacgacgtaatattcaagatactgaagatttgcgtgaagtc 
attgttgaaaaaatcgtagagatttaccatcaagaagatgataattcagaagctatgaac 
ttagaagatggtcgtttaaatgtcattttaatggttggtgtgaatggtgttggtaaaaca 
acaacaattggaaaattagcttaccgatataaaatggaaggtaaaaaagtaatgttagct 
gcgggcgatacttttagagcgggtgotattgatcaattgaaagCttggggcgaacgtgtt 
ggtgtagacgtaattagccaaagtgaaggttctgatccagctgctgttatgtatgatgcg 
attaatgccgctaaaaacaaaggtgttgatattttaatctgtgataccgctggacgttta 
caaaataaaacaaatctaatgcaagaattagaaaaagttaagcgtgtaattaatcgagoa 
gtgccagatgcgcctcatgaagcattactatgtttagatgctacaactggtcagaatgcg 
ttgtcacaagctagaaactttaaagaagtaacaaatgttacaggtattgtattaacgaaa 
ttagatggtacagccaaaggtggtatogtattagccatttcgtaatgaattgcacatccca 
gttaaatatgtaggtttaggtgagcaattagatgacttacaaccatttaaccctgaaagt 
tatgtctacggcttattcgctgatatgattgaacaaaatgaagaaataacaacagttgaa 
aatgatcaaattgtaacagaagaaaaggacgataatcatgggtcaaaa 


305. 


gtgttaaaaaagtggctaaattcaaacgtcaaacaattctttgttataactttcattagt 
gtaatattaacgcttattttattttctactcatatctatgattatattgtgaatggtact 
gtttttagcggggctggagatggattccgtcaaatgatgccatttcaaatgtatttgtat 
gaacatctacgtagtttttctagtttafcatgatgcatcgtttggattaggtggcgattat 
atgaaaggactatcatattattattcgctgtcacctttaatgtggctaaattttctatto 
attaaaataggagaaacggttggtatatttaatccgacgacaatacatttttggccgaca 
aaocaacttattatggctatgatacgagctatcataacatttgtcgtgaccttctactta 
tttaaaatattacactttaaacgctcagcaaatatgatcgctacgattttatacggcatg 
tcaactgtcgttatatactttaattttacttggtcattttatggaaatttattatattta 
ttgccattatcgattcttggtttggaaagatattttcaacaacgcaaaatcggtattttc 
attgttgcgatagccttaacactatttagoaatttttatttcagttattatcaagctact 
attataggttgctactatttatatcgacccattttoacctacaaatatgacattgtctct 
agaacacaaaaattaatttgcgtcatatctgctacagttttgagtgtgttatcaagtgta 
tttggtttattcactggcatttctgcgtttttggaaaatgacagaaagaaaaatcccaat 
gttgatataccgtttttgacaccacttgattatcattattttttctttagcgatggattt 
tatattacgatttcaattcttaotatcgttgcattattgtcattcaaactgtatcgtttt 
tacttttatagacttttcgcaatagtaacatggatattatttataggttcattatcacag 
tatttcgacagtgottttaatggtttttoatttccagaaaggcgttgggtgtatatctta 
gcactatcatcaagtgctctttgoggattgtttattcaacatttatcaaeattaaatatg 
aaatattatttaatcagaaoaatacccgtatgcateatcgcaatactttatgtattaota 
toaccgacacacccacttgcacttatagtaggtattatcctgotaatagtgcttgccgtt 
attttaaaatttagtttatggcgttataaaaaattaaccgttgoaatattagtattaato 
gttatgattcaacaaatcgtcattttagataaoaacaaaaacatggcaatcaaaccttat 
caacaatcattatcaaogttgaaacaacatgattaccatagtaactatgtaaaccagctt 
ataaaaaagabaaatcaaaatgcaacaggctcatttaatcgcattgattatatgtcagac 
tatgeabtaaattcaccatttatatatcattataatggcatttcattatattctagtatt 
tttaatggagacattttaaaatattatgacaagaoactocaaattaatatgccaatcgat 
aaaaaoagcacttatagattacttggcaatcgtoaaaatttactatcactttggaatgtt 
aatgatogaattagagtgaatcatgatgaaaacttaccatatggatttaaaattaagtct 
gaacacaaagacaataaagttcgttggattcattctaaaaataccatccafctafcccaagt 
gcacatattacaaataaggtcttttccaataaagaattaaaatctccattagataaagaa 
caagcaatgttgcaagggattgtttctaacaatattaaagatgttaatacacattttaaa 
gccaataaaaatttactatcagattcaacaattaaattaaatagtgcagcctggcaatct 
cctaoaaaaoatttattacaagttaaacaaaataatggtggtctaactgtacagttgcca 
aaatcagtttctaatcaatttaaagatttgtattttgaaatggatttagaattactttcg 
ccggataaagctcatgatgttaaagtgaatgaatataaacaagaaagaaataaactcact 
tataaatatcgacgcgttgtaacacccgtaacgatacgcattaaagctccagatagaatt 
agattatcattgcctaaaggtaagtatcgagtaaatttaaaagggatatacggcgaagat 
tataacacgcttaaagacgottcaaattcattagaagctgtcaaagttagtaagacaaag 
catggttatactattactaaaaataaaaattcatctgggtatattgttttgccaacagca 
tataatcaaggtatgaaagcgacatcaggtgatcaaagtcttaaagttgaacaagtaaat 
ggtgttatgaccggcattaaagcacctaaaaatataacaaagattcaattgagctatacc 
ocaocatactattatttacttataacaattactatatttggcattatatgtagtattatt 
ttcacgagatgggcaagacaaaaa 
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306. 


gtgcgtcaattggcacaagcaaaaaagaaatcgacagctaagaaaaaaacaacatcaaaa 
aaaagaacaaattcgaggaaaaagaagaatgataatccgatacgttatgtcatagctatt 
ttagtagttgtattaatggtgttgggtgttttccaattaggaataataggtcgtctaatt 
gacagcttctttaattatttatttgggtacagtagatatttaacatatattttagtactc 
ttagcaactggttttattacatactctaaacgbattcctaaaactagacgaacggctggt 


tcgattgtattgoaaattgcattgotatttgtatcacagttagtttttcattttaatagt 
ggtatcaaagctgaaagagaacctgtactttcttatgtgtatcagtcataccaacacagt 
catttcccaaattttggtggcggtgtattaggcttttatttattagagttaagcgtacct 
ttaatttcattatttggtgtatgtattattactattttattattatgctcaagtgttatfc 
ttattaacaaaccatcaacatcgtgaagttgcaaaagttgcactggaaaatataaaagct 
tggtttggttcatttaatgaaaaaatgtcggaaagaaaccaagaaaaacaattgaagcgt 
gaagaaaaagcaagacttaaagaagaacaaaaggcacgtcaaaatgaacagccacaaata 
aaagatgtgagtgattttacggaagtgcctcaagaaagagatattccaatttatgggcat 
achgaaaatgaaagtaaaagccagagtcaaccaagtcgaaaaaaacgagtgtttgatgca 
gagaatagttcgaataacatcgtaaatcatcatcaagcagatcagcaagaacaattaaca 
gaacaaaotcataacagtgttgaaagtgaaaacactattgaagaagctggtgaagttacg 
aatgtatcgtatgttgttccaccgttaactttacttaatcaacctgcaaaacaaaaagca 
acatctaaagctgaagtgcaacgtaaaggacaagtactagagaatacattaaaagatttt 
ggggtaaatgcaaaagtgacacaaattaaaattggtcctgcagtaactcaatatgaaatt 
c aaccagc tcaaggggttaaagtgagtaaaattgtaaacttgcataatgatattgcatta 
gctttagcagcaaaagatgttagaatcgaagcgccaatacctggtcgttctgcagtaggt 
attgaagtgccaaatgagaaaatttcattagtttoactaaaagaagttttagatgaaaaa 
ttcccgtotaataataaactagaagttggattaggaagagatatatcaggcgatcoaatt 
actgttccactaaatgaaatgccacacttattggtggcaggatcgacgggtagtggtaaa 
tctgtttgtataaatggtattattacaagtattttattaaatgctaagccgcatgaagtt 
aaacttatgttaatcgatccgaaaatggttgaacteaatgtttataacggaattccacac 
ttattaattccggttgttacaaatcctcatetaagctgctcaagctttagaaaaaattgta 

tataacgaattaatccgkaagcaeiaatCciagaattagatgagaagcaaccagaattacct 
tatatcgttgttattgtagatgagcttgcagatttaatgatggtagctggtaaagaagtt 
gaaaatgcgatbcaacgbatbacacaaatggcacgtgcagcaggtatacattbaattgta 
gcgacacaaagaccbbcbgbggabgtaabbacaggbatcabtaaaaataatattccatct 
agaatagctbbbgcbgbgagbtotcaaacagabbcaagaacbabtabbggtactggcggc 
goagaaaagttactbggtaaadgtgacatgtbatacgttggaaabggbgactcatoacaa 
acacgtattcaaggggcgtttttaagtgaccaagaggtgcaagatgttgtaaatbatgta 
gtagaacaacaacaggcaaattatgtaaaagaaatggaaccagatgcaccagtggabaaa 
tcggaaatgaaaagtgaagatgctttatatgatgaagcgtatbbgbttgbtgbtgaacaa 
caaaaggcaagtacatcattgttacaacgccaattbagaabtggbbataabagagcatot 
aggttgatggatgatttagaacgcaatoaggtaabcggtccacaaaaaggaagcaagoot 
agacaagbtttaatagatcttaataatgacgaggtg 


3«,. 


atggcbgaaaaattacaaagggaactgagcaabcgccacatacaabtaattgcaattggc 
ggtgcaabtggtacaggcttattcttaggtgcbggtoaaacgattgcattaaccggccct 
tcaattctattaacataoatcattataggatttatgteabttabgtttatgcgaggttta 
ggagaaatcattatacagaatacbgaatttaaatcbbtcgcagatgtaaccaatacatat 
attgggccttttgcaggatttgttaccggatggacatactggtbctgttggabtattaca 
ggtatggctgaagtaacggctgtggcaaaatatgttagctbbtggttcccagaaabbcca 
aactggataagtgcactattttgtgtactgttattaabgbcattcaaccbacbbagcgoa 
agaottttcggagaattagaattttggttctctabcabbaaaatagcgacaabtattggt 
ttaatagtagttggtttcgtcatgattctatttgcatttaaaactcaattcgggcatgcc 
agtttcacaaatctatatgaacacggcatattcgcbaaaggbgctbctggattctttatg 

gaaacaaaagatccagttaaaacaattccaaaagoeabbewioagbgbaoccattagaabb 
ttaatattttacgttggggcgttagcggttatcatgtctattatocottggoagcaasrbt 
gatcctgataacagtccattcgtaaaattattcgcattgatcggaabbccgbtbgcbgcg 
ggcttgabtaattttgtagtattaaccgctgctgcttcatcatgtaacagtggtatattc 
tcaaatagccgtatgcttttcggtttatcaagtcaacaacaagcacctccgaacttttct 
aagacgaataaatatggcgtbccacatgttgcaatctttgcttcatcagcattabtactt 
gtggcagcattactaaactababtttcccagatgcgacaaaagtatttacgtatgtgact 
aocatctctacagtgtbabttbtagtbgtatggggtctgattatcatbgcababatcaat 
tatagbcgbaaaaacccagabcbacabaaaaabgctacgbacaaactabtaggbggcEiaa 
babatgggcbaobbaababbbgbabbcbbcabbbbbgbgbbcgggrbbabbabtbabbaat 
gbbgabacaagacgbgcaatbtatbbbabtocgabbbggbbbatacbbbbagcabbbabg 
tacbtaagababaaacgbabcgctgcbaaatcaaataaa 
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atgaatttgttaaagaaaaataaatatagtattaggaagtataaagtaggcatattetct 
actttaatcggaacagttttattactttcaaacccaaatggtgcacaagccttaactacg 
u . . ^atgtacaaagcgatactaatcaagcaacacctgtaaattcacaagataaagat 
iataatagaggtttagcaaatasrtgcgcagaatacacotaatcaatctgcaaca 
jaagcaacgaatcaagcattggttaatcataataatggtagtatagtaaatoaa 
,„=,=^=^^=^^-r.^^»A^<-aMrt^-Hfrtr!nhhcaCTcacaaaacaataaCca€acagac 



accaatoaagcaacgaatcaagcattggucaatcacaacaacggcagi.o>,oa»^»^v.^« 
gctacgccaacatcagtgcaatcaagtacgccttcagcacaaaacaataatcatacagat 
ggcaatacaacagcaactgagacagtgtcaaacgctaataataatgatetagtgtcgaat 
lataccgcattaaatgtaccaactaaaacaaatgaaaatggttcaggaggacatctaact 
tbaaaggaaattcaagaagatgttcgtcattcttcaaataaaccagagctagttgcaatt 
gctgaaccagcatctaatagaccgaaaaagagaagtagacgtgcggcaccggcagatcct 
aatgcaactocagcagatocagcggctgcagcggtaggaaacggtggtgaaccagccgca 
attacagcgccatatacgccaacaactgatcctaatgccaataatgcaggacaaaatgca 
cctaacgaagtgctgtcatttgatgaoaatggtafctagaccaagtaocaaocgttctgcg 
ccaacagtaaacgttgttaataacttgccgggcttcacactaatcaatggtggcaaagta 
ggggtgtttagtcatgcaatggtaagaacgagcatgtttgattoaggagataataagaac 
tatcaagcacaaggaaatgtaattgcattaggtcgtatacatggaactgatacgaatgac 
catggcgattttaatggtatcgagaaagcattaacagtaaatccgaattctgaattaaco 
tttgaat t taatacaatgactactaaaaacggtcaaggcgcaacaaatgteattatcaaa 
aatgctgatactaatgatacgattgctgaaaagactgttgaaggcggtccaactttgcgt 
ttatttaaagtacctgataatgtgagaaatctcaaaattcaatctgtacctaaaaatgac 
gcaataacagatgcgcgtggcatttatcaactaaaagatggttacaaatactat^cctt 
gttgactctatcggacttcattctgggtcacatgtttttgttgaaagacgaacaatggat 
ccaacagcaacaaataataaagagtttactgtaacaacatcattaaagaataatggtaat 
tctggtgcttctctagatacaaatgactttgtatatcaagttcaattacotgaaggtgtt 
gaatatgtgaacaattcattgactaaagattttccaagtaacaattoaggcgttgatgtt 
aatgatatgaatgttacatatgatgcagcaaatcgtgtgataacaattaaaagtaotgga 
ggaggtaoagcaaactctccggcacgacttatgcctgataaaataotcgatttaagacat 



aatccatatactatcgabatcatcatgaataaagatgcattaoaagcogaagttgacaga 
cgtattcaacaagctgattataoatttgcgtcattagatatctttaatggtctgaaacga 
cgcgcaoaaacgattttagatgaaaatogtaacaatgtaccattaaataaaagagtttct 
caagoatatattgattcattaactaatcaaatgcaacatacgttaattcgaagtgttgat 
gctgaaaatgcagttaataaaaaagttgaccaaatggaagatttagttaatcaaaatgat 
gaattgacagatgaagaaaaacaagcagcaatacaagttatcgaggaacataaaaatgaa 
ataattggtaatattggtgaccaaacgactgatgatggcgttaotagaatcaaagatcaa 
ggtatacagaocttaagtggggatactgcaacaccggttgttaaaccaaatgctaaaaaa 
goaatacgtgataaagcaacgaaacaaagggaaattatcaatgcaacaccagatgttact 
gaagacgagattcaagatgcactaaatcaattagctacggatgaaacagatgctattgat 
aatgttacgaatgctactacaaatgctgacgttgaaacagctaaaaataatggcatcaat 
actattggagcagttgttcctoaagtaactcataaaaaagctgcaagagatgcaattaac 
oaagcaacagcaacgaaaagacaacaaataaatagtaatagagaagcaactcaggaagag 
aaaaatgcagoattgaaogaattaactcaagcaaccaaccatgctttagaacaaatcaat 
caagoaacaacaaatgctgatgttgataacgccaaaggagatggtctaaatgccattaat 
ccaattgctcctgtaactgttgttaagcaagctgcaagggatgccgtatcacatgatgca 
caacaaoatatcgcagagatcaatgctaatcctgatgcgactoaagaagaaagaoaagoa 
gcaattgacaaagtgaatgctgotgtaaotgcagcaaaoacaaaoattttaaacgotaat 
aooaatgctgatgttgaacaagtaaagacaaatgcgattoaaggaatacaagcaattaca 
ccagctacaaaagtaaaaacagatgcaaaaaatgccatcgataaaagtgcggaaacgcaa 
cataatacgatatttaataataatgatgcgacgctcgaagaacaacaagcagcacaacaa 
ttacttgatcaagctgtagccacagcgaagcaaaatattaatgoagcagatacgaatoaa 
gaagttgcacaagcaaaagatcagggcacacaaaatatagtagtgattoaaccggcaaca 
caagttaaaacggatactcgcaatgttgtaaatgataaagogcgagaggcgataacaaat 
atcaatgctacaactggogcgactcgagaagagaaacaagaagcgataaatogtgtoaat 
acacttaaaaatagagcattaactgatattggtgtgacgtctactactgcgatggtcaat 



caaactgctacaggtgtattaaatgatttagcaaotgctaaaaagcaagaaattaatoaa 
aacaoaaatgcaacaactgaagaaaagcaagtggctttaaatcaagtggatoaagagtta 
gcaacggcaattaataatataaatcaagctgatacaaatgcggaagtagatcaagcgcaa 
caattaggtacaaaagcaattaatgcgattcagccaaatattgttaaaaaacctgcagca 
ttagcacaaatcaatcagcattataatgctaaattagctgaaatcaatgctacaccagat 
gcaacgaatgatgagaaaaatgctgogatcaatactttaaatoaagacagacaacaagct 
attgaaagtattaaacaagctaacacaaatgcagaagtagaccaagctgcgacagtagoa 
gagaataatatcgatgctgttcaagttgatgtagtaaaaaaacaagcagcgcgagataaa 
atcactgctgaagtggcgaagcgtattgaagcggttaaacaaacacctaatgcaactgac 
gaagaaaagcaggctgctgttaatoaaatcaatoaacttaaagatcaagcaattaatcaa 
attaatcaaaacoaaacaaatgatcaggtagacaoaactacaaatcaagoggtaaatgct 
atagataatgttgaagctgaagtagtaattaaaooaaaggcaattgcagatattgaaaaa 
gctgttaaagaaaagcaaoagcaaattgataatagtcttgattcaacagataatgagaaa 
gaagttgcttcacaagcattagctaaagaaaaagaaaaagcacttgcagctattgaccaa 
gctcaaacgaatagtcaggtgaatcaagcagcaacaaatggtgtatcagcgattaaaatt 
attcaacctgaaacaaaagttaaaccagctgcacgtgaaaaaatcaatcaaaaagcgaat 
gaattacgtgctaagattaatcaggataaagaagcaacagcagaagaaagacaagtagca 
ctagataaaatcaatgaatttgtaaatcaagccatgacagatattacgaataatagaaca 
aatcaacaagttgatgatacaacaagtcaagcgcttgatagcattgctttagtgacgcct 
gaccatattgttagagcagctgctagagatgcagttaagcaacaatatgaagctaaaaag 
cgcgaaattgagcaagcggaacatgcgactgatgaagaaaaacaagttgctttaaatcaa 
ttagcgaataatgaaaaacgtgcattacaaaacatcgatcaagcaatagcgaataatgat 
gtgaaacgtgttgaaacaaatggcattgctacactaaaaggtgtacaacctcatattgta 
attaagcctgaagcacaacaagcaataaaagcaagtgcagaaaatcaagtagaatcaata 
aaagatacaccacatgcaacagttgatgaattagatgaagcgaatcaattaattagcgac 
acactcaaacaagcgcaacaagaaatagaaaatacaaatcaagatgctgctgttactgat 
gttagaaatcaaacaatcaaggcaatagagcaaataaaacctaaagtaagacgtaaacga 
gctgcgcttgatagcattgaagaaaataataaaaatcaactcgatgcaatccgaaatacg 
ttggatactactcaagatgaaagagatgttgctattgatactttaaataaaattgtaaat 
acaattaaaaatgacattgcacaaaacaaaacgaatgcagaagtggatcgaactgagact 
gatggcaacgacaacatcaaagtgattttacctaaagttcaagttaaaccagcagcgcgt 
caatctgttggtgtaaaagccgaagctcaaaatgcactaatcgatcaaagcgatttatca 
actgaagaagaaagactagctgctaaacatttagtagaacaagcacttaatcaggctatt 
gatcagatcaatcatgcagataagactgcccaagttaatcaagatagtataaatgctcaa 
aatattatttcaaaaattaciaccagcgacaacagttaaagcaacagcabtacaacaaatt 
caaaatatcgctacaaataaaattaatttaatcaaagcaaataacgaagcgacagatgaa 
gaacaaaatattgcaatagcacaagttgaaaaagagttaattaaagctaaacaacaaatt 
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gctagtgcagtgactaatgcagatgtggcatatttattgcatgatgagaaaaacgaaatt 
cgtgaaatcgaacctgttattaacagaaaggcgtctgctcgagaacaattgacaacatta 
ttcaacgataaaaaacaagcaattgaagogaatattcaagcaacggtagaagaaagaaat 
agtatattagcacagttacaaaatatttatgacactgctattggacaaattgatcaagat 
cgtagcaatgcacaagttgataaaacagcatcattaaatccacaaacaatacatgattta 
gatgtacatcatattaaaaagacagatgctgaaaaaacgattaatgatgatcttgcacgc 
gtcactgctttagtgcaaaattahcgaaaagtaagtaatcgtaataaggctgatgcatta 
aaagctataactgctttaaaattacaaatggatgaagaattaaaaacagcacgcactaat 
gctgatgttgatgcagttttaaaacgatttaatgttgcatteagcgatatagaagoagta 
attactgaaaaagaaaatagcttactgcgaattgataacattgctcciacaaaoatatgog 
aaattcaaagcgatcgoaacaccagaacaattagctaaagtaaaagtattaattgatcaa 
tatgttgcagatggcaatagaatgattgatgaagatgcgacattaaatgacatcaaacaa 
cacacgcaattcatbgttgatgaaattttagcaattaaattaccagctgewsrcgacgaaa 
gtatoaccaaaagaaattcagccagctccaaaagtttgtacgcctattaaaaaagaagag 
acacatgaatcgcgcaaagttgaaaaagaacttccaaatacaggttotgaaggaatggat 
ttaccattgaaagaatttgoactgattaoaggtgcggotttgttagctagaagacgtact 
aaaaacgaaaaagaatca 
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309. 


atgagtgttgaaatagaatcaattgaacatgaactageiagaatcaattgcatcattgcga 
caagcaggcgtaagaattacacctcaaagacaagoaatattacgttatttaatttcttca 
catactcatccaacagctgatgaaatttatcaagcactttcacctgattttocaaatata 
agtgttgogacaatatataataacttaagagtgtttaaagatattggaattgtaaaagaa 
ttaacatatggagactcatcaagtogattcgactttaatacaoataatcattatcatatt 
atatgtgaacaatgtggtaagattgttgattttcaatatcoacagttaaatgaiaattgaa 
agattagctcagcatatgactgacthtgacgtaacacatcatcgaatggaaatttatgga 
gtttgtaaagaatgccaagataaa 


310. 


atgagtgaaaaacaacaaattctcgattatatagaaacaaataaatatagttatatcgaa 
atcagtcatagaattcatgaacgtcctgaacbtggtaahgaagaaatatttgcgtctcga 
actttaatagatcgtttgaaagagcatgattttgaaattgaaaccgagattgctgggcat 
goaaotgggtttatagcgacatacgattcaggacttgacgggocagcbataggtttttta 
gcagaatacgatgctttgccaggattgggtcatgcttgtggtcataatatoattggaact 
gcaagtgttcttggtgcaattggtttgaagcaagtgattgaccaaattggtggtaaagta 
gtcgttcttggatgtccagctgaageaggtggggaaaatggtagcgctaaagcttottat 
gtcaaggctggtgtgattgatcematagacattgccttaatgattcatccgggaaabgaa 
aottataaaaogattgatactttggcagtggatgttttagatgttaaatttbacggaaaa 
agtgctcatgcctctgaaaatgcagatgaagogttaaatgcattagacgctatgattagt 
tattttaatggtgtagcacaactacgacaacatattaaaaaagatcaacgtgtgcatggt 
gtgattbtagatggcgggaaagcagctaatattattccagactatacacatgctcgtttt 
batactagagcaatgacgcgtaaagaatbggatatattaacagaaaaagtaaatcaaabc 
gcacgtggagcbgcgabacagactggbbgtgattatgaatttggbcgaatbcaaaacggb 
gbgaatgaattcatbaaaacgccgaaattagabgabtbabbbgcbaaababgcbgeiagaa 
gbtggtgaagcagtbabbgabgatgattbtggbtabggcbcbacggabacagggaacgba 
agtcatgttgbgccaacaabacabccbcababbaaaataggabceKsgteiabbtagCagga 
catacgcatagabbtagagaagcggcbgcgagbgbacabggbgabgaagcabbaabbaea. 
ggcgctaaaabaabggcgbbgabggggbbagagbtaabbacaaaboaagacgtbtabcaa 
gacattabbgaagagcatgcgoatttgaaagggaatgggaag 


311. 


atgactacgacctbcattattagctacattatbttagogcbcatbattgbbggggbtatc 
aatbbabbtbbaabaagatcaagaaaaaaaggcaaacgccaacaaaaggaacaacaatbb 
acgacacgtcaabcaaatcaabcbaaatbbaaagcbagbgabbbagacaaaacaacbgab 
caabcgacacaacgbatgacgcabgaagagttgcgbgtbgacaabcaagabgabcatagc 
caagtbagbcbaaabggttacaoaaaggggbctgagaaagabcaagaagcattcactaab 
aataaggabgaggaagcagbtgctgctaaaaatcctgaabcagaagaatataaagbgaab 
gaaaaaataaaaaaagaacataaaaactttatttttggtgaaggtgtttcacgcggtaaa 
ababbagcggcatbatbatbcggbatgtttattgcgattttaaaccaaacatbabbaaab 
gbbgctttaccaaaaabtaabacggaabbtaatatttctgcgtcaacagggcaabggbtg 
abgacgggattcabgtbagbaaacggtattttaataccaattacggcgbatctabbtaab 
aaababtcababcgaaaatbabtbbbagtbgcgttagtactctbbacaabtggbbcabba 
abctgbgcgabttcaatgaabbtcccaatcatgatggttggacgbgtattacaagccabb 
ggtgcaggbgbactaabgccabtaggttcaattgttattattacaatttatccaoctgaa 
aaacgbggbgctgccabgggbacaabgggtatcgcaatgattttagcacctgcaabtggb 
ccaaoabbabcaggttababbgbacaaaabtaccattggaatgtgatgbtttacggbabg 
ttcabtatcgggattatcgctattttaabbggbbbbgbatggtttaagbtatatcaatat 

ttgbbatabggtbbcbcagaagcbggcaacaaaggbbggggbbcagbagagabagaaaca 
atgbbbgcgabtggbatbatcbbbabbabbcbatbcgbbabbagagaabbaagaatgaaa 
bcacoaabgbbgaabbtagaagtatbgaaabbcccaacabbbacabbaacaacaabbabb 
aababggbbgbaabgbbaagbbbababggbggbabgabbbbabbaccgabbbatbbaoaa 
aabbbaogcggabbcbcagcabbagabbccggabbgbbabbabbaccbggbbctcbaatb 
abgggbcbactaggaccabtbgcaggbaaabbgbbagabacbabtggbbbaaaaccabba 
gcbabcbbtggtabbgcbgbaabgacbbabgcaacabgggaabtaacbaaabbaaabatg 
gabacacoabababgacaabcabgggtabcbabgbaobbcgbbcabbbggtabggcabbb 
abaabgabgccaabggbaactgceigctatbaabgcgtbaccgggaagactbgcctctcat 
ggbaabgcttbcbtaaatacgabgcgbcciabbagcaggcbcbabaggbacagcEiatctta 
gbt'acbgtaabgacaacacaaacbacacaacacttabcagcbtbbggggaagagbtagab 
aaaacgaatccbgbbgbSLcaagatcabatcfcgbgaabbagcabcacaabatggcggacaa 


gaaggcgcaabgaaagbgtbactacaatbtgtEiaabaaacbagcaacggbbgaaggtabb 
aatgatgcabbbabagbtgcaacgabatbtagcabcabcgccttaabttbatgtttatbb 
tbeu:aaagtaabaaaaaaigcaaaagcteu3agctcaaaagbbagatgcagabaatagbatc 
aabcabgaa 




abgatbacLciaabaaaabattaacagcaactttagcagbbggbtbaatagcccctttagcc 
aatccatbbabagaaabbtcbaaagcagaaaabaagabagaagatatcggcceiaggtgca 
gaaabcabcaaaagaacacaagacabtacbagcaaacgabbagcbatJiacbcaaaacabb 
caabttgatbbtgtaaaagabaaaaaababaacaaagabgcccbagttgbbaagabgcaa 
ggctbcabbagcbcbagaacaacababbcagacbbaaaaaaababccatatatbaaaaga 
atgabatggccabbbcaatabaababcagbbbgaaaacgaaagacbcbaatgbtgabtta 
attaabtabcttccbaaaaabaaaabbgabbcagcagabgbbagbcagaaatbaggcbab 
aababcggcggaaactbccaatcagcgccabcaabcggaggcagbggcbcabbcaacbac 
bcbaaaacaabtagbbabaabcaaaaaaactatgtbactgaagbagaaagbcagaacbcb 
aaaggtgbtaaabggggagbgaaagcaaabtcabbcgbbacaccgaabggbcaagbabct 
gcabatgatcaatactbabbbgcacaagacccaacbggbccagcagcacgagacbabbbc 
gtcccagabaatcaacbaccbccbbbaabbcaaagbggcbbbaabccabcatbbabbaca 
acatbgtcacacgaaagaggbaaaggbgabaaaagcgagbbtgaaabcacbtacggcciga 
aacabggabgcbacababgcbbacgbgacaagacabogbbbagccgbbgatagaaaacab 
gabgcbbbbaaaaaocgaaacgbbacagbbaaababgaagbgaacbggaaaacaoabgaa 
gbaaaaabbaaaagcabcacacctaag 
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313. 


atgcaatcaacgaaaaccaaaacgaagcatttttcatttttattgctaattacgttaggc 
gtcatgaccgcttttggcccactaactatagatatgtacgtaccatcattacctaaagtg 
caaggtgattttggttctactaoatoagaaattcaattaacattatcattoacaatgatt 
ggtcttgcactaggccaatttatctttggacctttatccgabgcttttggtcgcaaacgg 
attgctgtatccattttgatcattttcattttggtatoaggtttgtctatgtttgttgat 
caattgcxjattattcttaactttacgatttattcaaggtttaaotggtggtggcgtcatc 
gtgattgcaaaagcctctgctggtgataaatttagtggcaacgcactcgctaaattttta 
gcatctttaatggtagttaatggcatcatcactattcttgcaccattagccggtggatta 
gctttatccgtagcaacatggcgttctattttcacaattttaactattgtggcactoatc 
attttaattggcgtcgcttctoaattacctaaaacatotaaagatgaattaaagcaggtg 
aattttagtagcgtcattaaagattttggaagtcttttgaaaaaaccagcatttattatt 
ccaatgctattacaaggtttaacttatgtaatgctatttagttattcatctgcatcgcca 
tttathactcaaaaattgtataatatgacaccccaacaatttagtatcatgtttgctgtt 
aacggtgtaggtttaatcattgtcagtcaagtogttgctttattagtagaaaaattacat 
cgccacatattattaatcattttaactattatacaagtggtaggtgttgctttaattatc 
ctgacacttacattccatttaccactttgggtcttactcatcgcattcttcttaaatgtg 
tgtcctgtgacgtcaattggaccgcttggtttcacaatggctatggaagaacgaacaggt' 
ggcagtggtaacgcatcaagtttacttggcttattccaatttatcttaggtggcgctgtt 
gcaccattagttggcttaaaaggcgaatttaatacatcaccatatatgattattatcttc 
attacagccattctattagtcagtctaoaaaccatttactttaaaatgattaaaaagcaa 


314. 


atgatgtatggatatccagagaaatggttggaaggtatgacaactggagaaggtatcgcg 
gcagaattacgcttaggoattgtgaatggtoaoatagctgaaggtacgttactcactgaa 
aatcaaatggcaaagcaatttaatgtgagtogttcgccaattcgagatgcatttaaatta 
ttgcaacaaaatcaactcatccaattagaaagaatgggtgcacatgtgttgccgtttggg 
gaacaagaaaagaaagaaatgtatgatttgcgactgatgttagagtcatttgcattttca 
agagttaaaaatcaagagcgactacctatcgtaaaagaaatgaagaaacaacttgaaatg 
atgaaagtggcagtaaaatttgaggatgcagaatcatttacgaagcatgactttgaattt 
catgaaacattaatcaaagcatotaatoatoaatatttaaactcattttggagtoattta 
aaaco agtaa tgatggoactcgttttaacatccatgcgacaacgCatgcaacagaacccg 
caagattttgaacgcatacatcataatoatcaagtgtttaCtgatgcagtggaacaatac 
gacagtcaaattttgaaagaagcgtttcatttaaatttcgacgatgttggtetaagatatt 
gaaggattttggttgaat 


315. 


atgggaagttttttoaataaaatagcacgaaaagaggatccggctatotatcaaaataaa 
gatggtcatttaaagcgtacacttcgggtgcgtgatttcttagctttaggtgtaggaaca 
attgtatcgacatotatctttacgctacctggcattgttgctgcagaacatgcaggaccg 
gccgttgcgttatcattottactcgctgctattgttgctggtttagttgcatttacttat 
gcagaaatggotgoogctatgcoatttgcaggttcagcctattcttgggtcaatgtatta 
Cttggtgaattttttggatgggttgccggttgggctctattagctgaattattttatcgcc 
gtagcctttgttgcatcaggattctcagcgaatttacgcggacttgtgaaaccaattggc 
atcgaattacctgcagcattatcaaatccafcttggfeacaaatggcggttttatcgatatt 
attgctgctatcgttattttattaactgcattattactatcacgtggtatgtcggaagca 
gctcgtatggaaaatattttagttattttaaaagtattagctattattttatttgtcatc 
gtaggtttaacagoaataaatgttagtaactatgtgccatttattccagaacacaaagea 
actgctacaggtgactttggtggatggcaaggcatatatgctggtgtttcaatgattttc 
ttagcgtatatcggtttcgattctatcgcagcaaactcagcagaagcacttgatcctcaa 
aagacaatgcctagaggtattcttggttctttaagcgttgctatcgtattatttattgct 
gtagcaottgtgttagttggtatgttccattactoacaatacgcaaacaatgctgaacct 
gttggttgggctttaogtoaaagtggtcatggtgttgtagcagotattgttcaagctatc 
tctgttatcggtatgtttacagcattaattggtatgatgttagcaggctcacgttcactt 
tattcatttggacgtgacggcttattaccttcatggtteiagccacttaaacgacaaacat 
ttacctaatcgcgcactagttatacttactattattggtgttttaattggttctabgttc 
ccattcgcatttttagoacaattaatttcagcaggtacacttgttgcatttatgttcgtt 


tcattagcaatgtatcgtttgagaaagcgtgaaggtaaagatctaccaattcctgoattt 
aaattacotttatatcctgtgttaccagcaattacatttgttttagtattgctagcattc 
tggggattaggattcgaagcgaaattatacactttaatttggtttattgttggtatcatc 
ctatatttaagttatggacttagacattctaagaaaaatgacgtagctgaataccaccca 


316. 


atgaatagtgataatatgtggttaacagtaatggggotcattattattatttcaattgta 
ggtttactcattgccaaaaagateusiatccagttgtaggtatgacaatcataccttgctta 
ggggcaatgattttaggatatagtgtgacagatttggttggatbttttgctaaagggtta 
gatcaagtcatcaacgttgttattatgtttatctttgccattattttctttggcatcatg 
aacgatagtggtttattcaagccgcttgtoastacgcttaatattaatgacaogaggcaat 
gtcgtcattgtctgtgcaatgacagotttaattggcacaatagcccaattagatggggcc 
ggtgcggtaacatttttgctttctattcctgcattattacctttatataaagcgttaaat 
atgaataaatatttattgattttactattagcattaagcgcggcgattatgaacatggta 
ccttggggaggtccaatggctcgtgtagctgcagtgttaaaagccaaaagtgtcaatgaa 
ttatggtatggattaatacctattcaaataataggtttcattcttgttatgttgtttgcg 
gtatatctfcggatttaaagaacagaaacgtatcaaaaaagcaatagagagaaatgaatta 
ccgcaaacacaagatatagatgtacataaattagttgaagtatatgaacgagatcaagat 
gtaaggtttcctgtaaaaggacgtgcaagaacaaaatcatggataaaatgggtgaataca 
gctttaactttagctgttattctatogatgttaataaatattgcgccacctgaatttgca 
Ctcatgataggtgtttcgttggcacttgttattaattttaaatcagtggatgaaoaaatg 
gaacgattaagagcgcatgcgccgaatgcattaatgatggctgcagtgattattgcagca 
ggtatgtttttaggtgtactaaatgaaaccggtatgcttaaagcgattgcgaccaattta 
atcaaagtgattcctgcagaagtaggaccatacttgcatattattgtaggtttacttggc 
gtaccattagatttactaactagcacagacgcttactattttgctgtgttaccgattgtc 
gaacaaacagcagggcaatttggtgtaccgtctgtatcaacagcctattcaatggtcata 
gggaatattataggtacatttgtcagcccattttcaccagccttatcfgttggcaattggt 
ttagcagaggcaaacatgggcacgtatattaagtatgcattcttttggatttggggattc 
gctatcgttatgttagtaattgcaatgttgatgggcattgtgacgatt 



wo 02/059148 PCT/EP02/0054(; 



- 79 - 



317. 


atggaaaacacggttaaatatcgtaagtttatactccctatcgttgtaggtctccttabt 
tgggcacttacaccttttaaaccggatgctgtggatccaacagcatggtatatgttcgca 
atattcgtcgcgacaatcattgcttgtattacacaaccgatgccaattggggccgtctct 
ataattggatttacaatcatggtactcgttggcattgttgacatgaaaacggctgtcgot 
ggttttggtaataatagcatttggttaattgotatggcatttttcatttcgagaggattt 
gtgaaaacaggtcttggtagacgtatcgcacttcatttcgtcaeiattatttggtaaaaaa 
acattaggattagcatattctatcgtcggtgtagatttaattctagcgcctgctacacca 
agtaataccgcgcgtgctggtggaatcatgttcccaattatcaaabcactttctgaatca 
tttggttcgaaaccgaaagacggatcagcacgcaaaatgggtgcabttcttgttttcaoa 
gaattcoaaggtaatttaattaotgaggctatgtttttaactgcaatggccggtaacocc 
cttgcacaaaatttagcatotagcacatctaatgttcacattacatggatgaattggttt 
ctagctgctttagttcctggacttgtttccttaattgttgtaccttttattatttataaa 
atttatccaccaactgttaaagaaacaccaaatgctaagagttgggctgaaaatgaatta 
gcgactatgggtaaaatcgctbtagctgaaaaatttatgattggtatttttgtcgttgcg 
tbaacactabggattgbcggaagtbbcabbcabattgatgcaacbbtaacggccbttatt 
gcgctagcattgttatbabbgacaggcgbcbbaacatggcaagacatbbbaaacgaaaca 
ggtgcbbggaacaoabbagbabggbbctcagtabtagtgttaatggccgaccaabtaaac 
aagcttggabbbattcctbggttaagtaaatccattgctacaagbcbtggtggcbtaagc 
bggcctatagbcctggtcattttaababbgtbctacttcbatbcacatbacttabtbgca 
agbtcbacagcacabatcagbgogabgtatgcagcabtacbaggcgbbgccabcgcagcc 
ggtgcaccaccabtabbcagbgoabbaatgtbaggtbtcbboggtaaoctattagottca 
acaacacacbatagtagbggtcoagcgccgabtctattctottcaggbtacgtgaotoaa 
aaacgbbggtggacaabgaacttaatatbaggbbbcgbctactttattatctggattggt 
ttaggabcacbttggabgaaagtaattggbatabtt 


318. 


abgaataaagbaatbaaaabgabbgbtgbtacgcttgcbbbcctacttgtttbagcagga 
tgtagtgggaattcaaataaacaatcatcbgabaacaaagataaggaaaoaacbtcaatt 
aaacatgcaatgggtacaactgaaabtaaagggaaaccaaagcgbgtbgttacgctatat 
caaggbgccacbgacgtcgcbgtatcbttaggtgbtaaaccbgbaggtgctgbagaatca 
bggacacaaaaaccgaaabbcgaatacabaaaaaatgatttaaaagatacbaagattgta 
ggtcaagaaccbgcaccbaacbtagaggaaatcbctaaattaaaaccggacttaatbgbc 
gcgbcaaaagbtagaaatgaaaaagtttacgabcaatbatcbaaaatcgcaccaacagtb 
tctacbgabacagbbbbcaaabtcaaagabacaactaagtbaatggggaaagcbbbaggg 
aaagaaaaagaagctgaagabttacbbaaaaagtacgabgataaagtagcbgcabtccaa 
aaagabgcaaaagcaaagbataaagabgcabggccatbgaaagctbcagbtgbtaacttc 
cgtgotgatcatacaagaabtbatgcbggbggabatgctggtgaaabctbaaatgattta 
ggattoaaacgbaataaagacttacaaaaacaagttgataatggtaaagatattatccaa 
cbtacatctaaagaaagoattocabtaatgaacgctgatcatatttttgbagtaaaatoa 
gatccaaatgcgaaagabgctgcabbagttaaaaagactgaaagcgaatggacbbcaagb 
aaagagtggaaaaabttagacgcagbbaaaaacaaccaagtatctgatgatttagatgaa 
abcacbbggaacbtagcbggcggabataaatcttcattaaaacbbattgacgatttatat 
gaaaaqtbaaatattgaaaaacaabcaaaa 


319. 


abgattaatcagtctatatggcgcagtaactttcgcatbttatggctcagbcagtttata 

gcgattgcbggactgacagtacbbgbgccabbabbgccaatbbatabggcatcactewjaa 

aatctatcagbcgtagaaatacagtbgtggagtggtatagogattgctgotccagctgta 

acgacgatgatagottcgocgatatgggggaagctaggtgataagatcagccgaaaatgg 

atggtgttaagagcgttacttggtttggoggtatgcttatttttaatggaattgtgtacg 

acaccattacagtttgbacttgbgaggtbatbgcagggactatttggtggtgttgbtgab 

gcatcaagtgcgtttgcgagtgcagaggcgccagctgaagatcgtggaaaggtattagga 

agacbgcaaagttcagtcagcgcagggtctcttgtggggccattaattggcggbgttaca 

gcttcgatattaggrttttagtgcgttactgatgagtattgccgttattactttbattgtc 

tgtabbttcggtgcattaaaabtgattgaaacgacacatatgccaaaatcacaaacacca 

aatatbaataaaggtattcgccgbbcattbcaatgbctattatgcacacaacaaacabgt 

cgatttattabcgttggcgttbtagcaaacbtbgctabgbabggcaCgctaactgcabta 

tcaccactbgcttcabcagtgaabcatacagcgabagatgaccgbagtgbgattggatbt , 

bbacagbocgoattbbggacggcttogabatbaagcgcgccbttabggggacgctttaat 

gataaabcatatgtbaaatcageatatabattbgccacgatbgcabgbggttgtagtgcg 

atactgcaaggtttagcgacgaabatagagtttttaatggcbgcaagaatacttcaagga 

tbaacabatagtgcattgabtcaaagtgtcabgtttgttgbcgtgaatgcgtgtcatcaa 

caacbbaaaggcacattbgbbggaacgacgaacagtatgbbagttgttggtcaaattabt 

ggcagbctbagbggcgcbgccattacaagttabactacaccagotactaogtttatogtt 

abgggcgbagbatttgcagbaagtagtttatbtbtaabttgbtcaaccatcactaatcaa 

abcaacgabcacacatbaatgaaattatgggagttgaaacaaaaaagtgcaaaa 


320. 


abgaagcgabtatbcgatgtagbgagtbcaatabatggttbagtagttttaagbccgatt 

cbgttaabbacagcatbacbaabbaaaabggaatcacctggaccagccattttcaaacaa 

aaaagaccgacgattaabaabgaatbgbbtaabatttataagbbtagatcaabgaaaata 

gacacacctaatgttgcaacbgabttaatggattcaacatcgbabataacaaagacaggg 

aaggtcattcgbaagacctcbatbgabgaattgccacaabtabbgaatgtbtbaaaagga 

gaaatgtcaabbgtaggbccbagaccagcgcbtbataabcaabacgaattaatcgaaaaa 

cgtacaaaagcgaacfftgcatacgattagacoaggbgtgacaggaotagctcaagtgatg 

gggagagatgatatcactgatgatoaaaaagtagcgtatgatcattattaottacicacat 

caatctatgatgottgatatgtatatcatatataaaacaattaaaaatatcgbtaottoa . 

gaagytgtgcabcac 
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321. 


atggoacaacttaattcaaagatagcttccttaaaattattcgcaagttacgccatagca 
acttatattttagttatattaacgagtgcattaaatctttttaaaggttatgcggccgat 
acgttctatattgctgaaacattgctaatcgttttaaccatoattttaattattatttta 
acaacggaacaaacatggaagcatcatgacctatggogacgtatogtogaagtgttgtta 
ttgttgatgacattaacaggcaacgtatttacatttattaatgtttgtaagtattagacgt 
taccaacgtacatcgcaaatacatagttataaogggtgggaatcgtttatacgaaaaact 
actagacatcgtabtgcgattatcgggttacttattttagtctacatgctgacattatca 
attgtgtcacaattbacatttgatacgacattggctac taaaaatcagttcaatgcactg 
ttacatggaccgagtctagcctatccgtttggtactgatgatttcggtagagacttattt 
acacgcgtagttgtaggaacgaagctgacattttcaatttcaattatttcagtagttatt 
gcagttatttttggtgtgttactaggcactatcgcaggbtatbttaatcatattgataat 
ttaataatgcgaattttagatgtagtgbttgcaattccatcattattgttagcggtggca 
attattgcatcatttggagcaagbattocaaatttaattattgctttaagtatcggtaat 
abaccabcabbbgcacggacaabgcgtgccagbgttbbagaaabbaaacgcatggaatab 
gbagabgcagcacgbabcacbggbgaaaacacbbggaatabcababggcgbbabatbbba 
ccgaatgcgabbgcgccbatgabbgbacgtbtbbcabbaaababaggbgbggbbgtabta 
acaaoaagtagbbbaagtbtcctaggactbggbgtbgcaccbgatgbagctgaabggggc 
aacabbbbacgbaccggbagbaacbacbbggaaacgcacagbaatbbagctabbgbaccb 
ggbgbbbgbabbatgbbcgbcgbbbbagcattbaabtbtabaggtgabgcagtgcgtgab 
gcacbagabccaagaabbcab 


322. 


abgaaaacaatacabbbgbbbcgcabcbaccacbcbbttbbabtgaaaaagtggbabbbg 
abbabcbabbbacbabbbababbagcggcacbccbbabtacabbaacgacaabccaacab 
gbaacagaagabgacaatcatbbbaababaggbgbcgbagabaaagabcaatcaagbgaa 
acgaaabtaabcbtaaactctabbggtaaagggagbaacctaggaaaaaacgtgagcabt 
aaagoabatgatgataagcaagcacatactttgtbaaaaaaacabaaacbtcaaggctab 
bttgtbbbbgataaaggtatgaccaaggcatttbataaacaaggcgaacbaccaattbca 
gbababacababgabcaacaatccabgaaaagtgbcgtgctatctcagcbaacagattct 
gbbbaccaacgtcbbabgcgatcaabgggbggcatctbagcttttcaagacttagcaccg 
aaagcatcacabtcbgacagbabcaabgttatgacbgatbtgctgatta.caggattaaac 
cgbbcaggbgcatbbaactbagaacogattoabbtabacgatacgggcagttattatgca 
atbacaggabbbbbaacaacggbabbcabcbtbgcacbabctttatttacagttttgaaa 
abgaabcaagabacbgbabbgaaagcgcgabtgaaaabgtttcatttttctaeiagagcgt 
bbabbaatcabbcgbacgttgatbacatggttttatactatgttatggagtatogttggt 
gtagtttggattgtgttcagtattccgaatatctttgaattatataattggccaacgtta 
gccattcatttaagetattatgttacotttttaatactgtggttattactcatcgaactt 
ttaaoaacaggottgttgaatagtattagtaaagtcatattagctattgtcatcctggtg 
ttatctggtttaacaatacctacgatttttttacaacatatagcaaatggtgttttcaat 
attcaaccgttcgcagttgtaacaaatcaattgttagaaattattttaaacaactacatt 
ttag'aactgcaccctagtttctatcttagcttcatcstbacttttgataattaatttagot 
gbabbggbbbggaggtatcgtcaa 


323. 


ttgaaaaaacaagbbabbatttcgggcctcatgttattttcactattttttggagccgga 
aatbbaababtoccgoccatgottggcoatacagcgggtcaaaatatgtggattggtatg 
ctaggcbttgcccttacaggcatattactcooctttattaatgttattgttgttgcattt 
tatgatgaaggtgttgaaagtgtaggeaatcgtatacatccatggttcgggtttattttt 
gctgtogtgatttaoatgtctatcggagcattttacggtattccacgbgctgcaaatgtc 
gcgtacgaaattggtacaagacacattttacctgtgcataacoaatggactttaabtata 
bCcgcagcaatcttttttgccatcgtttaotggatbagtttaaatccatcgaaaabcgtb 
gataatttaggtaaattattaacaccgttattactattaatggbogctotatbaagtatb 
gctgtcattttcaaoccbgaatctgcactaagtgcacotaaggataaatatataacacat 
cctbbcabtbcaggaagbbbggaaggctattttacaatggatcbtgttgctgcgfcbagct 
bttbccgbagtcabbgbcaabggcbabaagbbbaaaggcctcacagatcgcatgaaaatt 
btaaaababgbcbgctbtbcaggbcbbattgcagccatattacttggaatgatttacttt 
gcacbtgcabacgbbggggcabcaacagctccaggaaactttaaagatggtacagatata 
btgacgbacaacbcabbacgabbabbbggtbcgttcggtaacctcgtatttggaabgacg 
gbbabccbbgcabgccbaacaacabgbataggactcgtcaatgcttgcgccacabbtacb 
aagaaacacgtaccbaagttbtcbbabaaaabatbcgcacttabtbbctcbabcabaggg 
tbcbbabbbacaacacbbggbbbagaaatgabbbbaaaaattgctgbcccabbatbgact 
tbaabababcccgbgbcgattgcacbbgbactcababcabbtgctaacabgbbbagcaca 
bbcagabbcagtbgggcctabcgacbcgcaactgbtabbacatbgatbatbtcaabtbba 
caaatacbaaabagtbbcaaobtatbacacggtgttabbtbgaaabcgbtbabgabgtta 
ccbbbagoagatatcgabttagcttggcttgtaccattcabgctctbbgcbabbabcggb 
bbcabaabcgabgbabbbabacgccgtccgaaacaagcgacaact 


324. 


gtgaaacabbabbbgactaaabbbgtagcaatgctaabaacbgctgcbatggbgtgbago 
btbgggbtacbgaaaagbcaggcagcagaacaacaaagtattagtgabgbatatagbgbg 
ataacggabgcgaaabcbgcacbbbctaabaatbcgababcgaatgacaataagcagaaa 
gcaabbgagcaagbggbaagbgcagbbaagaaabtabcgcbbgaagabaatagtgaaagb 
aatgcbgbcaaatcagabgbgagaaagcbtgaagatgcaaaagogaabgabaabcaaaaa 
gabacacbbbcgoaatbaacgaagbcabbaabtgcbtatgaagagaaatbggctagbaaa 
gabgcgggbbctaaaatbaaacbatbgcaacagcaagtcgatgcbaaagatgcbgcgabg 
acaaaagcgabbaaagabaaaaataaagcggaattagaatctttgaacaabagtttgaat 
cagatbbggacaagbaatgaaacagtgattcgcaattatgacgcaaatcaatatggacaa 
abbgaagbcgcabbatbacaaobtagaattgoaattcataagtcaccattagabacggca 
aaagbgboacabgottggacaacttttaaatoaaatattgatcatgtcgataaaaaaagb 
aabacgtcbgcaaabgabcaabaccatgtatcacaattaaatgabgcgbtagagaaggcg 
atbaaagcbabcgacgacaabcaatbgbcggatgctgatgcbgcgctbacacatbbbata 
gaaacbbggccgbatgbbgaaggbcaaabbcaaactaaagacggbgcbbbgbatacgaaa 
abbgaagabaaaabaccatatbabcaaagbgtabtagacgaacataataaagcacatgtg 
aaagabggbbbagbagabtbaaataaccaaatbaaagaggbtgttggccatagtbatagc 
bbcgbcgabgbgabgatbatctttttacgtgaagggctagaagtgttgttaabbgbaatg 
acabbgacbaccabgacgcgbaabgtaaaagabaagaaagggacbgcaagtgbgattggt 
ggbgcaabbgccggactbgbacbgagtattatcttagceiattacgtttgtagaaacttta 
gggaabagbggcabbctbcgtgaaagbatggaagcgggattaggtatcgttgcggtcata 
bbaabgbtbabcgbbggbgbbtggatgcaoaaaogttoaaatgcaaaaogttggaatgac 
abgabtaaaaatatgtabgcbaabgcgattagbaatggtaabttggtatbgttagcgacg 
atbggtbtaabatcbgtgbbgcgbgaaggtgtcgaggbtatcatbbtcbabatggggabg 
abaggtgagotagcgaccaaagabbbtabtattggbabtgcttbagcbabcgbbabtbba 
atcatcthtgcattattatttagabtbabagttaaatbaataccbabbbbctabababbb 
agagtgttgtcgatctttatttttatbacgggabtcaaaatgcbbggcgbaagbabbcaa 
aagttacaattattaggtgcgatgccaagacatgtbabtgaaggabbcccaacgabtaac 
tggtbgggcttttatccaagttabgaaccattgabagcacaaggbgcttatattatggba 
gt bgcbabcttaatc bttaaatb baaaaaa 
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325. 


innkqifvlyfnifliflgiglvipvlpvylkdlgltgsdlglXvaafalsqmiispfggt 
ladklgkkliiciglilfsvsefmfavghnfsvlinlsrvigginsaginvHipgvtgliadis 
pshqkaknfgyinsaiinsgfilgpgiggfmaevshni5)fyfagalgilafiffisivlihdp 
kksttsgfqklepqlltkinwkvfitpviltlvlsfglsafetlyslytadkvnyspkdi 
slaitgggifgalfqiyf fdkfmkyfseltfiawsllyswvlillv£andywsimlisf 
wfigfdmirpaitnyfsniagerggEagglnstftsmgnfigpliagalfdvhieapiy 
maigvslagwi vl iekqhraklkeqnm 


326. 


mlfylfhftisfistvlfsiifnapkrllvacgfvgaiawtiyqltvdlefgkvgasflg 
slilglmshtmsrrykrpviif ivpgiiplvpggaayqatrf Ivsndytsavntf levtl 
isgaiafgilvseilyylytrikglygkikgktykksynmimrv 


327. 


minawiavilmimlclcrlnwislfisalvgglisgmsiekvlnvfgknivdgaeval 
syallggfaalisysgitdylvgkiinaihaensrwsrvkvkvtiiiaHamsimsqiili 
pvhiafipivippllslfndlkidrrligliigfglcfpyvllpygfgaifqqiiqsgfa 
kanhpiefnitiiwkamlipsmgyivglliglyvyr]qpreyetrkisdsdnvtelkpyiliv 
ti vai lat f Ivqt f tdsmi f gal agvlv££lsraynwyeldak£v@glkl2naylcfwll t 
angfagwrnnatgdidelvktltsitgdnklfsiimmyviglivtlgigssfatipiiasl 
fipfgasigldtmalialigtasalgdsgspasdstlgptaglnvdgqhdhirdtcvpnf ■ 
1 f yniplmi f gtiaamvl 


328. 


innhnviivialiiwismlaialirwlgpsladrwaiaaiglqlmavialJsiUnilqr 
miwinmiigilaflgtavfskfmdkgkviehdgnhtd 


329. 


innrnivklvvfnililvvavagcgqkdteektenittikaelgtekikknpkrvwleysfa 
dylaaldmkpvgiaddgstknitksvrdkigayesvgBrpqpnmeviskllqpdliiadvs 
rhkkikselskiaptimlvsgtgcbaianieafktvakavgkskegekrlekhdkilaeir 
kkieqstlksafafgisragmfiimedtfmgqfXikmgiqpevtkdktthvgerkggpyi 
ylnneelaninpkvmilatdgktdknrtkfidpawkslkavkdnkvydvdmkwlksrg 
iiasesmaedlekiaekak 


330. 


mtgeqftqlkxpvsrltekvlgwlcwvHillvltvitnifialvsfsimtsiaiilentljJim 
afiqqllagngynttqfviwlqngiwaiivyfivcllisflalismnirilsgflflisa 
i vtiplvllivt 1 i ipi 1 f f i iamml f irkakveravapgyyeeyngpiydyrepvyerpq 
pkddyydvpkyekeldksntvydqeqerdJQ'dqfpkravesqyiihderteeepsvlsrqa 
kykqksteelgieddgyyaepevdpkelkagqkrekaeifcakkJcekrkaynqrmkerrkn 
gpsavsqrrmnfeerrqiYiindiseGnissevkdkkeqe 


331. 


mentinesekkkrfklkmpgafmilfiltwaviatwvipagaysklsyepssqelkivn 
plingvkkvpgt(iqeld]an(gvkikieqfksgain]3>vsipn.tyerlkqhpagpeqitssniv 
egtieavdirivfilvlggligwqaegsfesgllaltkktkghefmlivfvBilmiiggt 
logieeeavafypilvpifialgydsivsvgaiflassvgstfstinpfswiasnaagt 
tftaglywrigacivgaifvisylywi«:kkikiiiJpkasysyedkaafeqqwsvlkdddsa 
hftlrkkiiltlfvlpfpimvwgvmtqgwwfpvBiasafliftiiimfiagtgksglgekg 
tvdafvngasslvgvBliiglarginlvln^imisdtilhfsaslvciliinsgplfiivllf 
iffclgfivpsseglavlsnclfapladtvgiprfvivttyqfgqyamlflaptglvniat 
Igmlmnryshwfrfvwpwafvlifgggvlitqvlivs 


332. 


msffkrlkdkfatnkeneevkslteeggqdkledthsegstgaandlaenaevkKKprkl 
seaafddaglisiedfeeieaqknoakfkagleksr^ifqeqlnnliaryrkvdedffea 
leeailitaavgfntvmtlteelrmeagrmiqdtedlrevlvekiveiyhqeddnseanin 
ledgrlnvilntvgvngvgktttigkl^yrykmegkkOTilaagdtfragaiaqlkvwgerv 
gvdvisgsegsdpaavmydainaaknkgvdilicdtagrl<3niktiilmqelekvkrvinra 
vpaapheallcldattg(5ialsqamfkevtnvtgivltkldgtakggivlaimelhip 
vkyvglgegiaaiqpfnpesyvyg-lfadniieqnieeittveiidgivbeekddnhgsk 


333. 


mlkkwlnsnvkqffvitfisviltlilfsthiydyivngtvfsgagdgfrqrnmpfqmyly 
ehlrsfsslydasfglggdymkglaiOTSlsplmwlnflfikigetvgifnpttihfwpt 
nqlimamiraiitfwtfylfkilhfkrsanndatilygmstwiyfnftwsfygnllyl 
Iplsilgleryfqgrkigifivaialtlfsnfyfsyyqaiiigcyylyrliftykydivs 
rtqklicvisatvlsvlssvfglftgisaflendrkgnpnvdipfltpldyhyfffsdg£ 
yitislltivallsfklyrfyfyrlfaivtwilfigslsqyfdsafngfsfperrwvyil 
alsssalcglfiqhlstlmnicy/lirtipvciiailyvllspthplalivgiillivlav 
ilkfslwrykkltvailvlivmigqivildiuikmtiai]^yqqslstlkqhdyhsnyvnql 
ikkiiiqnatgs£iiridymsdyalnsp£iyhyngislyssifngdilK/ydktlqininpid 
kns tyr 1 Ignrqnl 1 s Ivmwdr irvnhddnlpygf kiksehkdnkwrwihskiitiliypB 
ahitnkvfsnkelkspldkeqamlqglvsnnikdwnthfkanknaisdstlklnsaawgs 
ptkhllqvkqnnggltvqlpksvsnqfkdlyfemdlellspdkahdvkvneytqamklt 
ykyrrwtpvtirikapdrirlslpkgkyrvnlkgiygedyttlkdasnsleavkvsktk 
hgy ti tknkns s gyi vlp taynqgmkatsgdqs Ikveqvngvmtgikapknitkiqlsyt 
ppyyyllititifgiicsiiftrwarqk 




334. 


mrqlaqakkkstakkkttskkrtnsrkkkndnpiryviailvwlmvlgvfqlgiigrli 

dsffnylfgysryltyilvHatgfityskripktrrtagsivlqiallfvsqlvfhfns 

gikaerepvlsyvyqsyqhshfpnfgggvlgfyllelsvplislfgvciitilllcssvi 

lltnbqhrevakvalenikawfgsfnekmsemqekqlkreekarlkeeqkarqneqpqi 

kdvsdftevpgerdipiyghtenesksqsqpsrkkrvfdaenssnnivnhhqadqqeqlt 

eqthnsvesentieeagevtnvsywppltllnqpakgkatskaevqrkgqvlentlkdf 

gvnakvtqikigpavtqyeigpaqgvkvskivnlhndialalaakdvrieapipgrsavg 

ievpnekislvslkevldekfpsnnklevglgrdisgdpitvplnemphllvagstgsgk 

svcingiitsil Inal^hevklmlldpkmvelnvyngiplil lip wtnphkaaqal eki v 

aemerrydlfqhsstrnikgynelirkqpqeldekqpelpyiwivdeladlmmvagkev 

enaiqritqmaraagihlivatqrpsvdvitgiiknnipsriafavssqtdsrtiigtgg 

aekllgkgdmlyvgngdssqtriqgaElsdqevqdwnyweqqqanyvkemepdapvdk 

seniksedalydeaylfweqqkastsllqrgfrxgynrasrlniddlemqvigpqkgskp , 

rqvlidlimdev 


335. 


maeklqrelsnrhiqliaiggaigtglflgagqtialtgpsilltyixxgfmlfmfmrgl 
geiiiqntefksfadvtntyigpfagfvtgwtywfcwiitgiiiaevtavakyvsfwfpeip 
nwisalEcvlllmsfnllsarlfgelefwfsiikiatiigliwgfvmilfafktqfgha 
sftnlyehgifakgasgffmsfqmalfsfvgiemigvtagetkdpvktipkainsvpiri 
lifyvgalavimsiipwqqvdpdnspfvklfaligipfaaglinfwltaaasscnsgif 
snsrmlfglssqqqappnfsktnkygvphvaifassalllvaallnyifpdatkvftyvt 
tistvlflwwgliiiayinysrknpdlhknatykllggkymgylifvffifvfgllfiu 
vdtrraiyfipiwfillafravlrvkriaaksnk 
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336. 


nmllWmkysirlcykvgifstligtvlllsi4)ngaqaXttdnnvq8atnqatpvnsqdkd 
vaimrglansaqntpnqsattaqatnqalvnhnngsivnqatptsvqsstpsaqnnnhtd 
gnbtatetvsnannndwsnntalnvptktnengsgghltlkeiqedvrhssnkpelvai 
aepasnrpkfcrsrraapadpnatpadpaaaavgnggepvaitapytpttdpnannagqna 
pnevlsfddngirpstnrsvptvnwrmlpgftlinggkvgvfshainvrtsmfdsgdnkn 
yqaqgnvialgrihgtdtaidhgdfngiekaltvnpnselifefntmttlaigqgatnviik 
nadtndtiaektveggptlrlfkvpdnvnilld.qfvpkndaitdargiyqlkdgykyys£ 
vdsiglhsgshvfverrtitidptatnnkeEtvttsXknngnsgasldtndfvyqyqlpegv 
eyvnnsltkdfpsnnsgvdvndmnvtydaanrvitikstgggtansparlmpdkildlry 
klrvnnvptprtvtfnetltyktytqdfinsaaeshtvstnpytidiimnkdalqaevdr 
riqgadytfasldifnglkrraqtildenrimvpXiikrvsqayidsltngmqhtlirsvd 
aenavnkkvdqmedlvnqndeltdeekqaaiqvieehkneiignigdqttddgvtrikdq 
giqtlsgdtatpwkpnakkairdkatkqreiinatpdvtedeiqdalnqlatdetdaid 
nvtnattnadvetaknngintigawpqvthkkaardainqatatkrqqinsnreatqee 
knaalneltqatnhaleqinqattnadvdnakgdglnainpiapvtwkqaardavshda 
qqhxaeinanpdatqeerqaaidkvnaavtaantnilnantnadvegvktnaiqgiqait 
patkvktdaknaidksaetghntifnnndatleeqqaaqqlldqavatakgninaadtng 
evaqakdqgtqniwiqpatqvktdtrmrvndkareaitninattgatreekqeainrvii 
tlloiraltdigvtsttamvnsirddavnqigavqphvtkkqtatgvlndlatakkqeinq 
ntnatteekqvalnqvdqelataiiminqadtnaevdqaqqlgtkalnaiqpnivkkpaa 
laqinqhynaklaeinatpdatndeknaaintlnqdrqqaiesikqantnaevdqaatva 
ennidavqvdwkkqaardkitaevakrieavkqtpnatdeekqaavnglnqlkdqainq 
inqnqtndqvdtttnqavnaidnveaewikpkciiadiekavkekqgqidnsldstdnek 
evasqalakekekalaaidqaqtnsqvnqaatngvsaikiiqpetkvkpaarekinqkan 
elrakinqdkeataeerqvaldkinefvnqamtditnnrtnqqvddttsqaldsialvtp 
dhivraaardavkqqyeakkreieqaehatdeekqvalnqlanaekralqnidqaiaimd 
vkrvetngiatlkgvqphivxkpeagqaikasaenqvesikdtphatvdeldeanqlisd 

IdttqderdvaidtlnkivntikndiaqnktnaevdrtetdgndnikvilpkvqwJqpaar 
qsvgvkaeaqnalidqsdlsteeerlaakhlveqalnqaidqinhadktaqvnqdsinaq 
niiskikpattvkatalqqiqniattikinlikaimeatdeeqniaiaqvekelikalcqgi 
asavtnadvayllhdeltneireiepvinrkasareqlttlfndkkqaieaniqatveem 
silaqlqniydtaigqidqdrsnaqvdktaslnlqtihdldvhpikkpdaektinddlar 
vtalvqnyrkvsnrnkadalkaitalklqmdealktartnadvdavlkrfiavalsdieav 
itekensllridniaqqtyakfkaiatpeqlakvkvlidqyvadgnrmdedatlndikq 
htqfivdeilaiklpaeatkvspkeiqpapkvctpikkeethesrkvekelpntgsegmd 
Iplkefalitgaallarrrtknekes 




337. 


msveiesieheleesiaslrqagvritpqrqailrylisshthptadeiyqalspdfpni 
svatiywnlrvfkdigivkeltygdsssrfdfnthnhyhiiceqcgkivdfqypqlneie 
rlaahititdfdvtlahrmeiYgvckecqdk 


338. 


rasekqqildyietnkysyieishrilieEpelgneeifasrtlidrlkehafeieteiagh 
atgfiatydsgldgpaigflaeydalpglghacglmiigtasvlgaiglkqvidqiggkv 
wlgcpaeeggeagsakasyvkagvidqidialmlhpgnetyktidtlavdvldvkfygk 
sahasenadealnaldamisyfngvaqlrqhikkdqrvhgvildggkaaniipdytlaarf 
ytramtrkeldil tekvnqi argaaiqtgcdgf gjriqngvngiktpklddlf akyae 

aakimalmglelitnqdvYqdiieehahlkgiigk ■ 


339. 


mtttfiisyiilaliivgvinlflirsrkkgkrqqkeqqfttrqsnqskfkaedldkttd 
qstqnntheel3:vdnqddhsgvslngytkgsekdqeaftnnkdeeavaaknpeseeykwn 
ekikkehknfifgegvsrgkilaallfgmfiailnqtllnvalpkintefnisastgqwl 
mtgOnlvngilipitaylftikysyrklflvalvlftigslicaisnffifpiimnvgrvlqai 

fiigllalligfvwfklyqyttnpkadipgiifstigfgallygfseagnkgwgsveiet 
rafaigiiflllfvirelrmkspmlnlevlkfptftlttiinmwmlslyggmillpiylq 
nlrgfsaldsgllllpgslimgllgpfagklldtiglkplaifglavmtyatv/eltklrim 
dtpymtimgiyvlrsfgii\af iinmpmvtaainalpgrlashgnaflntmrqlagsigtail 
■srtvmttqttqhlsafgeeldktnpwqdhmrelasqyggqegainkvllqfvnklatvegi 
ndafivatifsiialilclf Iqsnkkakataqkldadnsiniie 




qfSvkdk^kSiwkmSfissrtt^lk^m^^ 

inylpknkidsadvsgklgyniggnfqsapsigffsgs£nysktisyiiiiknyvteveB(Bis 

kgvkwgvkansfvtpngqvsaydgylfaqdptgpaarayfvpdnqlppligsgfnpefit 

tlBhergkgdksefeitygramdatyayvtrhrlavdrkhdafkmrnvtvJcyevnwktha 

vkiksitpk 


341. 


mqstktktkhfsflllitlgvmtafgpltidmyvpslpkvqgdfgsttseiqltlsftmi 
glalgqfifgplsdafgrkriavsiliifllvsglsmfvdqlplfltlrfiqgltgggvi 
viakasagdkfsgnalakflaslmwngiitilaplagglalsvatwrsiftiltivali 
iligvasqlpktskdelkqvnfssvikdfgsllkkpafiipmllqgltywilfsyssasp 
fihqklynintpgqf Eimfavngvgliivsgwallveklhrhilliiltiiqwgvalii 
ItltfhlplvA/lliaf f Invcpvtsigplgftmameertggsgnassllglfqfilggav 
aplvglkgef n tspymiii f i tai 1 Ivslqiiyf tanikkghva 




Iqq^liqler^ahvlpfgeqekkemydlrlnOesfafsr^oiqerlpivkemkkqleio 
mkvavkfedaesftkhdfefhetllkasnhqylnsfvrahlkpviiraialvltsmrqrmqqnip 
qdferihlmhqvfidaveqydsqilkeafhlnfddvgkdiegfwln 






mgsEfnkiarkedpaiygnkdghlkrtlrvrdflalgvgtivstsiftlpgivaaehagp 
avalsfllaaivaglvaftyaeniaaainpfagsayswvn.vlfge£fgwvagwallaeyfia 
vafvasgfsanlrglvkpigielpaalsnpfgtnggfidliaaivilltalllsrgmsea 
amenilvilkvlaiilfvivgltainvsnyvpfipehkvtatgdfggwqgiyagvsmif 
layigfdsiaansaealdpqktmprgilgslsvaivlfiavalvlvgmfhysqyaimaep 
vgwalrqsghgwaaivqaisvigmftaligiMaagsrllysfgrdgllpswlshlndkh. 
Ipnralviltiigvligsmfpfaflaqlisagtlvafmfvslainyrlrkregkdlpipaf 
klplypvlpaitfvlvllvfwglgfeaklytliwEivgiilylsyglrhskkndvaeyhp 
Pk 
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344. 


mnsdmnwltvmgliiiisivglliakkinpwgmtiipclgaiiiilgysvtdlvgffakgl 
dqvinwimfifaiiffgimndsglfltplvkrlilnitrgnwivcamtaligtiagldga 
gavbfllsipallplylcalnmkyllilllalsaainttmvpwgg^erwa 

vrfpvkgrartkswilcwvntaltlavilsmliniappefafmigvslalvinfksvae<stt 
erlrahapnaliranaaviiaagmflgvlnetgmlkaiatnlikvipaevgpylhiivgllg 
vpldlltstdayyfavlpiveqtagqfgvpsvstaysmvigniigtfvspfspaawlaig 
laeanmgtyilQ'af f wiwgf aivmlviamlmgivti 


345. 


menbvkyrkfilpiwglliwaltpfi?)davdptawymfaifvatiaaci^ 

tiglaireivgvdlilapatpsntaraggimfpiikslsesfgskpkdgsarkmga 

efqgnlitaainfltainagnplaqnlas3tsnvhitwmn.wflaalvpglvslivvpfiiyk 

iypptvketpnakswaenelatmgkialaekfmigifwaltlwivgsfihidatltafi 

alalllltgvltwqdilnetgawntlvwfsvlvlmadqlnklgfipwlsksiatslggls 

wpivlvili 1 fyf yshyl f ass tahisamyaallgvaiaagapplf salmlgf f gnllas 

tthyssgpapilfssgyvtqkrwwtmnlilgfvyfiiwiglgslwmkvigif 




qgatdvavslgvkpvgavGswtqkpkfeyikndlkdtkivgqepapnleeisklkpdliv 
askvmekvydqlskiaptvstdtvfkfkdttklmgkalgkekeaedllWcyddkvaafq 
kdakakykdawplkaswnfradhtriyaggyageilndlgfknikdlqkqvdngkdiiq 
Itskesiplitinadhifwksdpnakdaalvkktesewtsskewknldavknngvsddlde 
itwnlaggyksslkliddlyeklniekqsk 


347. 


minqsiwrsnfrilwlsqfiaiagltvlvpllpiymaslgnlsweiqlwsgiaiaapav 
ttmiaspiwgklgdkisrkwmvlrallglavclflmalcttplqfvlvrllqglfggvvd 
assafasaeapaedrgkvlgrlqssvsagslvgpliggvtasilgfsallmsiavitfiv 
cifgalklietthmpksqtpninkgirrsfqcllctqqtcrfiivgvlanfana'gmltal 
splassvnhtaiddrsvigflqsafwtasilsaplwgrfndJcsyvksvyifatiacgcsa 
ilqglatnieflmaarilqgltysaliqsvmfvwiiachqqlkgtfvgttnsinlwgqii 
gslsgaaitsyttpattfivmgwfavsslflicstitngindhtlmklwelkqksak 


348. 


mkrlfdwssiyglwlspillitallikmespgpaifkQpai)tirmelfiiiYkfrsinki 
dtpnvatdlmdstsyitktgkvirktsidelpqllnvlkgeinsivgprpalyii5[yeliek 
rtkanvhtirpgvtglaqumgrdditddqkvaydhyylthqsinmldinyiiyktxknivts 
egvhh 


349. 


maqlnskiaslklfasyaiatyilviltsalnlfkgyvadtfyiaetllivltiiliiil 
trhrSugUUvyinltisivs^^ 

trvwgtklt£sisiiswiavifgvllgtiagyfnhidnlimrildw£aipslllava 
iiasfgasipnliialsignipsfartmrasvleikrmeyvdaaritgentwniiwryil 
pnaiapmivrEslnigvwlttsslsflglgvapdvaewgm.lrtgsnylethEnlai.vp 
gvoirofwlafnfigdavrdaldprih 


'350. 


mktihlfriyhsfllkkwyliiyllfilaallitlttiqhvteddnhfnigwdkdqsse 
tklilnsigkgsnlgknvsikayddkqahtllkkhklqgy^dk^tk^ykggelp^ 

Sgaf2llpihlydtgsyyaitgfi«v^^ 

lliirtlitwEytralwsivgwwivfsipnifelynwptlaihlsyyvtflilwllliel 
Ittgllnsiskvilaivilvlsgltiptiflghiangvfniqpfawtnqlleiilnnyi 
lelhps fylsf ialliinlavlvwryrq 


351. 


mkkqviisglmlfslffgagnlifppmlghtagqnrawigmlgfaltgillpfitviwaf 
ydegvesvgnriipwfgfifawiymsigafygipraanvayeigtrhilpvhngwtlii 
Eaaiffaivywislnpskivdnlgklltpllllmvallsiavifnpesalsapkdkyith 
pfisgslegyftradlvaalafswivngykfkgltdrmkilkyvofEgliaaillgmiyf 
alayvgastapgnfkdgtdiltynslrlfgsfgnlvfgnitvilaclttciglvnacatft 
kkhvpkf syki falifsiigfl f ttlglemi Ikiavpl 1 tliypvsial vlis f aiuuEst 
frfswayrlatvitliisilqllnsfnllhgvilksfmmlpladidlawlvpfmlfaiig 
fiidvfirrpkqatt 


352. 


mkhyltkfvamlitaamvcsfgllksqaaeqqsisdvysvitdaksalsimsisndnkqk 
aieqwsavkklslednsesnavksdvrkledakandnqkdtlsqltksliayeeklask 
dagskikllqqgvdakdaamtkaikdkiikaeleslnnslnqiwtsnetvimydanqygq 
ievallqlriaihkspldtakvshawttfksnidhvdkksntsahdgyhvsqlndaleka 
ikaiddnqlsdadaalthfietwpyvegqigtkdgalytkiedkipyyqsvldelmkahv 
kdglvdlnnqikewghsysfvdvmiiflreglevllivmtlttintmvkdkkgtasvig 
gaiaglvlsiilaitEvetlgnsgilresmeaglgivavilmfivgvwKihkrsnakrwnd 
itdknaQfanaisngnlvllatiglisvlregveviifymgmigelatkdfiigialaivil 
iifallfrfivklipifyifrvlsififimgfknagvsiqklqllgaiiflprhviegJEptin 
wlgfypsyepliaggayimwailifkfkk 



353. 


atgaagaatttttctaaattcgcacttacaagtattgccgcattaactgtggcaagtcct 
ttagtcaatacggaggttgacgctaaggataaagtatcagcaactcaaaacatcgatgcg 
aaagtaacccaagaatctcaagcaactaacgcattgaaagagttaccaaaatctgaaaat 
ataaaaaagcattacaaagattataaggtoactgatactgaaaaagataacaaaggattt 
acgcattacacattgcaaccgaaagtgggoaacaogtatgcaccagacaaagaagtaaaa 
gttcatacgaataaagagggtaaggtagttcttgtcaatggtgatactgatgotaagaaa 
gfctcaacctacgaataaggtagcgataagtaaagaaagtgccacagataaagctttcgaa 
gcaataaaaattgaccgtcaaaaagctaaaaacttaaaaagtgatgtcatcaaaaccaat 

tcaccaaaaatctcccattggaatgtgaaaattgacgctgaaactggtcciagtggttgat 
aaattaaatatgatcaaagaagoagctactacaggtacaggtaaaggtgtactaggtgac 
acgaaacaaattaatattaatagtgtcagcggtggttatacactacaagatttaactcaa 
caaggtacaotttcagcttacaattacgatgcgaatactggtcaagcttacttaatgcaa 
gataaagataaaaattttghtgatgatgaacaacgtgcaggtgtagatgcaaattattat 
gctaaagaaacgtatgactattataaaaatactttcggccgagaatcatatgataatcaa 
ggtagcccaattatttcaatcgcacatgtaaataacttccaaggtcaagataacagaaac 
aatgcagcttggattggtgataaaatgatttacggtgacggtgatggacgtacatttaca 
gcgttgtctggtgcgaatgatgttgttgcacabgaaattacacatggtgtaacacagcaa 
actgctaatcttgtttaccgttctcaatcaggtgcattaaatgaaagtttttcagatgta 
tttggttaottcattgatgatgaagatttcttaatgggtgaagatgtttacaoaootggt 

atgaatgattttgtttatacaaattctgacaacggaggcgtacatacgaattoaggtatt 
ccgaacaaagcagcttacaacacaattcgtagtattggtaaacaacgttctgaacaaatt 
tattatagagcgttaactgtttatttaacttcaaattctgatttccaagatgccaaagca 
tcattacaacaagcagcatttgatttatatggcgacggtattgctcaacaagtaggtcaa 
gcatgggacagtgttggcgtg 


354. 


atgtctaaacatagtgctacgtbagttattatgtttttaataactttattgcctattttt 

tcgagtgtgaccttatttgatgataeJggtaaaaagattaaagaccttaaaKicaataaca 
actggatggtctcagacagttgtattttcatotgagcaaattg-ttaatggcaogaataot 
attgaatggcatacggtatctgcggatggacatgaagtcggagatacgtttgaattttca 
gttggaaaagtgaggctaaagatg 


355. 


atgaaaaaaatoaaaacaatctcgacattggtagctggacttggtatagcatttctaggt 
cacacaaoacatgcagatgcggctgaaaataacaatcaacaacaaagtacatataactat 
agtacaactgaagtatcattttctaattcaggaaatttatatacttctggccaatgtact 
tggtatgtttatgataaaactggtggaaaaatcggatcaacatgggggaatgcaaatagc 
tgggcaactgcagctcaagcagcaggattcactgtaaataatacacctgaagaaggtgca 
attatgcaatcatctgaaggtgctttcggacatgttgctttcgttgaaagtgtcaataat 
gatggttctattactgtatcagaaatgaactatgatggtggtccattcgctataagcaca 
cgaacaatctctgccagtgaagcaagttcatataattacatccacctgaat 




atgaaaaaaatcgctacagctacaattgcaaotgcaggaatcgctaotttcgcatttgca 
caooatgacgcacaagcagcagaacaaaataatgatgggtaoaatcoaaaogaocottat 
tcatatagotaoacttacacaatogatgctgaaggtaactaccactacacttggaaaggt 
aactggagtccagatcgtgtaaatacttcatataactataataattataataactacaac 
tactatggttacaataactatagcaactacaataactacagtaattacaacaattacaac 
aactatcaatcaaacaaoacgcaatcacaaagaacaactcaaccgactggtggtttaggc 
gcaagctattcaacatcaagtagtaatgttcacgttacaacaacttctgcgccatcatca 
aacggtgtatotttatcaaacgctcgctcagcatctggtaacttatacacttcaggtcaa 
tgtacatattatgtatttgacagagtaggtggcaaaatcggttcaacgtggggtaacgca 
aacaactgggcaaacgctgcagcacgttctggttacacagtaaacaattcacctgctaaa 
ggtgcaatcttacaaacgtcacaaggtgcatacggacacgtagcatacgttgaaggtgta 
aacagcaatggttcaatcagagtttoagaaatgaactacggtcacggtgcaggtgttgtc 
acttoacgtacaatctctgcgagtcaagctgottcatataactatattcac 


357. 


ttggaagataaaaaagctccagtaaatgaagactttttaaattacatcaaaaactatgcc 
gatgtaagaaacatacctctttcaagacgtaagatggcctcgttgtttcacacttctaaa 
actgoaattgatgatgtctcacaagaaaaactaaatacttggttacgaaaacctgataag 
ttttacgtgaatattatcgetgctttcgaaagacttatattacaagtctggtgaatatcgt 
agcttacttaattactttattgatatggctcgtttctattatgtgattgatccattgttt 
agcagcgatagtaagabgagcaaggagciaagtcaaaaaagacctctctaaaatatctttia 
caacttaataaaatgaatttaaaacabgagttagchaaaatttacaaaacatgtgtactt - 
gaagatattttctttggttatgaGtatcgaagataciagacEiattacttcatgttaaeiactt 
gatccaaagtattgtaaattagttggtatctctgacgggatgtataoatatgctttoaac 
ctgtcctattttgacggtaatttagatttattaaaaacattcccagaagagtttcaaaga 
gcatatttagaacgctctattgataagcaagctgacttaaattggtttattccagacttc 
actaaatcagttgttttcaaaattaatgaagacgatGCtactattttacctccattttct 
acaatgtttgaacccotattagatttaaacgattataaaaagcttaaaaaagctggagct 

gattatcaagctgataacttcgcaatctcagctgaggcaatggactacttcagcgagtta 
gttaacgaaaacttaccagatgaaattggttctatcgtttcccctatggaagttaaccct 
attaaattagatagagatgataaaactgataaggtacttgaagctactagagatgtttat 
aaogcttctggtgtttcttcatttatctttaacaatgataaaaactctactggtggttta 
acttactoagttogtaaagatgagttattcgtaattaatttctaccgacaagttgagaga 
tggttaaatcgtaaaatcagatatggcaatatcgtagccaaaaatcaatggagaatttct 
ctattaaatgtaactggaatgagtgaagatacttacttagagcaattaactaagtctggt 
acattcggtttctcagttagaggacgtattgctgcattacatggtttagattaccataca 
ttatctcaaagtttagaattagaaaacaatatcttagatttagatactaatttaatacct 
ottgctagttctcatactggtggtttaaatactgctgttgaaoaaacaaaaggaaaaata 
gaagactctggtggcagacctactaaagaaactaaagacttgtctgaCagcggacaagca 
aatcgtgactctagtaattotgagacaaaatctttagaaggtggtgacactaataatgaa 
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358. 


gtgggagtcgtgtcaatcattactgggattacaatatttgtcagtggtcagcatgctcaa . 

gctgctgaaatgacacaatcatoatcagattctaacgaacagtcacaacaaacagaacaa 

gttgaacacaaagaagatacaactcatttatottacgaattgaatcaagagggCgagaca 

gcgagccaatcaaagactagtcaagagaatcaatctgatggoaatgtacaaaaaaagagt 

aatcaaatacaacaagattcaacacaaacgtcaccattaaatgaccaaaaacaaacttca 

atggaacaacaafccaaaagacaatcatgttaccccaaattcacgtcaggatacatatcca 

aaaggccaaaatcaagatgataaaggcaaacaacagtttaaagataatcaacactcacaa 

acagaacatcaaoctaataotcaaaaccaaaataatgatcaagattcatcagataaaaag 

caacacccatctgatcaaactcaagactcatottcaaaaggaacaoaacotaaacaatca 

cagtctatagaagatagagataaaacagtaaaacaaccatcttctaaagtacacaaaata 

ggtaacacaaaaactgataaaacagttaaaacaaatoaaaaaaagcaaacatcattaact 

tcaccacgcgttgtgaaatcaaaacaaactaaacatatcaatcaacttactgcgcaagct 

caatataaaaatcaatatccagtcgtgtttgtacatggatttgtaggtttagtoggtgaa 

gatgcattcagcatgtaccoaaattattggggtggtaotaaatataacgtgaaaoaagaa 

cttacaaaattaggttaccgagttcacgaagccaatgtaggggoatttagcagcaattat 

gaccgtgctgttgaactgtattattatattaaaggtggaagagtagattatggtgcagca 

catgctgcaaaatatggtcacaagcgttatggcagaacatatgaaggcabcatgcctgat 

tgggaaccaggtaaaaagatacatcttgttggaoatagtatgggtggccaaacgatacgc 

ttgatggaacattttttaagaaatggaaatcaagaagaaatagattatcaacgtcaatat 

ggtggtacggtatccgatttatttaaaggtggacaagataatatggtgtctacgattact 

acattaggaacgcctcataatggcacacctgctgcagataaactagggtcgactaaattt 

attaaagatacaattaatagaattggaaaaattggtggaactaaagcgctcgatttagaa 

ctaggtttttctcaatggggcttcaaacagcaacctaatgaatcatatgctgaatatgca 

aaacgtatagcgaatagtaaagtttgggagactgaagatcaggctgtaaatgattteaca 

actgctggagcagaaaagttaaaccaiaatgacgacattgeiatcctaatatcgtotataca 

tcatatacaggtgctgoaacacatactggacoattaggcaatgaagtgccgaatattaga 

caattcccactattcgatttaacaagtcgtgtgataggtggagatgataataaaaatgtc 

agagtaaatgatggcatagtacctgtgtcttcttcactacatccaagtgatgaagcattt 

aagaaggtaggtatgatgaacctagcaactgacaagggtatctggoaagtgagaoccgta 

caatatgattgggatcatctagacttagtcggcttagatactactgattataagcgaact 

ggagaagaattaggtcaattctatatgagtatgataaataatatgttgaaagtogaagag 

ttagatggtattacacgtaag 


359. 


iiOcnfskfaltsiaaltvasplwtevdakakvaattiniclakvtqesqatnallcelplcsen 
ikMiykdykvtatekankgfthytl<»]wgntyapaicevkw^ 

vqptaJcvaiskesatdkafeaikidxqkatailksdviktiilOTeidgeknkyvyniGlitt 
spkishwnvkldaetgqvvdklrnniteaattgtgkgv-lgdtkqini^^ 

gapiisiahvnnfqgqannmaawigdkiniygagdgrtftalsgandvvaheithgvtqq 
tanlvyrsgsgalnesfsdvfgYfidaedflmgedvytPgvggaalrsmsnperEgqpSh 
mndfvytnsdnggvhtnsgipnkaayntirsigfcqrseqiyyraltvyltsnsdfqdaka 

slqgaafdlygdgiaagvgaawdsvgv 


350. 


mskhsatlvimf li tllpi f qyqasahatlekstpqgiigvikdkpeaiklef nepvntky 
ssvtl f ddkgkkikdlkpi ttgwsgtwf sseqivngtaatiawhtvsadghevgdtf ef s 
vgkvrlkm 


361. 


mkkiktistlvaglgiaflghtthadaaenrmgqqstynysttevsfsnsgnlytsggot 
wyvydkcggkigstwgnanswataaqaagftvnntpeegaiaqssegafghvafvesvnn 
dgsitvsemnydggpfaistrtisaseassvnyihln 


362. 


mkkiatatiatagiabfafahlidaqaaeqrmagyiipndpysysytytidaegnyhytwkg 
nwsipdrvntsynymyimynyygymysnymysnyimynnyqsimtqsqrttqptgglg 
asystsssnvhvtttsapssngvslsnarsaegnlytsgqctyyvfdrvggkigstwgna 
nnwanaaarsgytvnnspakgailqtsqgayghvayvegvnsngsirvsemnyghgagw 
tsrtisasgaasynyih 


363. 


ledkkapvnedflnyikttyadvmiplsrrkmaslfhtsktaiddvsqeklntoflrlfpdk 
fyvniielskdlyyksgeyrellnyfidHiarfyyvldplfssdekmskekvKkdlskisl 
qlnkmnlkhelakiyktcvlediffgyeiedkdiQremlkldpkycklvgisdgiBytya&i 
Isyfdgnldllktfpeefqraylersidkqadlnwfipdftkswfkineddptilppfs 
tmfepliaindykklkkagakimxyiiaihqkvpiiihdiiankdyqadnfaisaeamdyfsel 
vnenlpdeigsivspmevnpikldrddktdkvleatrdvynasgvssfifimdknstggl 
tysvrkdelfvinfyrqverwlnrkirygnivaknqwrisllnvtgittsedtyleqltksg 
t f gf svrgri aalhgldyhtl s qs lelenaildldtnliplasshtgglntaveqtkgkx 
edsggrptketkdlsdsgqanrdssnsetksleggdtnne 


364. 


vgwsiitgitifvsgqhaqaaemtqsssdsneqsqqteqyelikedtthlSYelngeget 
asqsktsgenqsdgnvqkkBnqiqqdstqtsplndqkqtsmaqqskanh.vtpnsrqatyp 
kgqnqddkgkqqfkdnqhsqtehqpntqnqnndqdssdkkqhpsdqtqdssskgtqpkqs 
qsledrdktvkqpsskvhkigntktdktvktnqkkqtsltsprwkskqtkhinqltaqa 
qyknqypwfvhgfvglvgedafsmypnyvvggtkynvkqeltklgyrvlieanvgaEssny 
dravelyyyikggrvdygaahaakyghkrygrtyeginipdwepgkkihlvglisniggqtir 
Imehflmgnqeeidyqrqyggtvsdlfkggqdnnivstittlgtphngtpaadklgstkf 
IkdtlnrlgklggtkaldielgfsqwgfkgqpnesyaeyakriaDskvwetedqavndlt 
tagaeklngmttlnpnivytsytgaathtgplgnevpnirqfplfdltsrviggddnknv 
rvndgiypvssslhpsdeafkkvgnmmlatdkgiwgvrpvqydvfdlildlvgldttdykrt 

geelgqfymsminnmlkveeldgitrk 


365. 


tcaataaggtgctttctaaagaatttthctccccatgtccaatctataaataaatctttg 
gttaaaaattgcgacacaaccattctcattcgattatgcataaaaccagtttgtgtcaat 
tccattattgctgcatcaatgattggaaatcctgtttgcccttcgcaccatgcattaaaa 
tccgcttcattttgcgaccattttatctgtcgatatttaggtttgaaagcttggtatgag 
gtttcaggatactgtgtcattaacacataa 


366. 


ctgttgcaccatttggtccttttgcacctaagtcaattgatacttgcccagttgccatat 
caggaattaacattggtacgaaaaatggactcacacgtcttgggcctttatccattaatt 
gtttatgtgcaatttcaaatgtttccataccaccgataccagaaccaatccatacaccga 
ttcaatc tacacf tattt teat 


367. 


gatgcacctttaggtctaatacctggtgttacttttaaaaatgatgtacctaacttttca 
gtcaacatacgactttcaagaggtgaacaaacaacgccatctaaaccagctgcatttgct 

aacttggcataa . ■ 


368. 


tacatcaaaccactatgtttacccattttcttaccatcaagtgttatcatatcacGcggt 
tgtgoaggtaaatattgtgataaaaatgttttaaagtttttttcgccgataaaacaaatg 
cctgtagaatcttttttcttagcagtaacaagtccttgttcttcagcaattcgacgcact 

ticactcttttcaatatcaccaattgggaacatcacttttgaaagttgbtgt 
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369. 


cgtttcgcatcttcatcatattctaataatggccaatctgtcacccataagaagtttaat 
tttgtttcatcgattaaacctaattctttagctaatttgacacgtaatgcacctaaactt 
tgtgcaacgacatttggtttgtctgcaacaaacattactaagtcaocagcttcagcacca 
gttaatgtaagtaatgtttcaacattttctgtttcaaagaaacgtccaattggacctgtc 
aaacoatcttccacaactctaacccacgctaatcctttagcacca 


370. 


cgtcaacgtcctgtccatgtgtttccaaaaaataataatccaaatgggcaatataatcat 
caatatcaacatcactaagtaacgctagoaaatgctttt 


371. 


atgaatgaagcatc taat b taatc ttaaccatgccaaatgaatccaaagccgcaactaaa 
atagcaaagattaagccgocaatcactggtgctggtatacaaataegttttaaaaaatta 


372. 


attctatcagccgcattatccacaccggcattattaaacaacacatcgattcttcoaaac 
tgttcctttatgtcagacacaaagtctaccacttgttgttcgcttgcattatccacatta 
tacgccttcgcattgtcaccattacttttaattttatcgacagtctccgataccgcttca 
gctatgtctaccgccaatacatacgcaccttat 


373. 


cctggcgctattgtttcaggtccgtattotgttaattcattaatcggatcttttgtaatc 
tcttcttttggttcacctttactaataattactccagttaatggattttttagtgttggt 
gtcgttattgtcttctcacctttttgtccttctcttgttactttttctgtccctggtgct 
aaatccggattaaatttacgttctttcttgaatggaatctcttcaacttttttttctaat 
tctgttattgtttttggcgcttctggtgtaaaagtaaactctgaacctttcaagtcagtt 
ctcatccagccatttgcatttatccct 


374. 


ttactaacatttattgctgttaaacctacgatgacaaataaaataatagctaatactttt 
aaaataactaaaatattttccatacgagctgcttccgacataccacgtgatagtaataat 
gcagttaataaaataacgatagcagcaataatatcgataaaaccgccatttgtaccaaat 
ggatttgataatgctgcaggtaattcgatgccaattggtttcacaagtocgcgtaaattc 
gctgagaatcctgatgcaacaaaggctacggcgataaaatattcagctaatagagcccaa 
ccggcaaoccatccaaaaaattcaccaaataatacattgacccaagaa 


375. 


gatgtgttgaaactgagttcaattaaattatatgtttttattatacactttttgacatat 
tttttaaatttaagaatgcgaagat'ttttaacatttctgatgctagctttctttttcatc 
tttcaaatgottaataaaatcaaagccaggtcgccctttagccaatgcttccatcacatc 
ataccaatccgaaccgacttgttgatatatattttgcaa 


376. 


tctatcattgtaaatactgtatctaagtgcataaaagttcgactagttggaatttcaatt 
gctactacttttttaaacgtcgcctgcggattttcaaaaatacgtcgcgctaacttttca 
atagcttgtgcagatgtacgttctgaaacgcctatagccaagacatctttagataaaaca 

gcatctttaaatctagga 




acc ttggttgt tgtt tgctactggaacagtaattgtaaagtctttat taaaatc tatt tt 
atoattatattctaa 


378. 


sircflJaifsphvqsinkslv]mcdttilirlcil<pvcvnsiiaasiiiignpvcpsHhal]c 
sas Ecdhf icrylglkawyevsgycvint 


379. 


llhhlvaihlfeqlila(ilpyqeltlvrlan(ishvlglyplivyvqfgmfpylity<Biqsilir 
fdlgyfh 


380. 


daplglipgvtfJoidvpnfsvTiirlsrgetittpskpaafanla 


381. 


yHqE)lclpiflpssviispgcagkycdknvl)cffspik<5npvesfflavtspcssairrt 
si f smspigni tf escc 


382. 


rfasssysnngqBVthkkfnfvssikpnslanltmapklcattfglsatnitkspasap 
vnvsnvstfsvsKkrpigpvkpssttlthanplap 


383. 


iqrpvhvEpkmmphgqynhqyghhyvtlanaf 


384. 


mneasnliltmpneskaatkiakikppitgagigirfkklt 


385. 


ilsaalstpallnntsilpncsfmsdtksttocslalstlyafalsplllilstvsdtas 
amstantyapy 


386. 


pgaivsgpysvnsligsfvissfgsplliitpvngffsvgwivfspfcpslvtfsvpga 
.ksglnlrsflngisstffsnsvivfgasgvkvnsepfksvliqpfafip 


387. 


lltfiavkptiutnkiiantfkitkifsiraasdiprdEnnavnkitiaaiisikppfypn 
gfdnaagnsmpigftsprkfaenpdatkatalkysanraqpatbpknspimtltqe 


388. 


dvlklssiklyvfiihfltyflnlrmrrfltflmlafffifqjnlnkikarspfsqcfhhi 
ipirtdlliyilq 


389. 


silvntvskcikvrlvgisiattflnvacgfskirranEsiacadvrsetpiaktsldkt 
sssppsilngqsrsnqlgifaslnlg 


390. 


evlalplskheapaicsccitlvwcywnsnckvflkiyfllif 


391. 
392. 


cgttgcacaaagctjgaatgttaaeiaatgcggatccgccagcaatgactgcaatccaacaa 
tctgatgcgacacoaccaaacataeiataggaagaagcoacatgcaatggcagctgcaaag 
aaattcgttaaaaaagaatattgtaatgatgcatqctgtaaa 
rctkln.vknadppamtaiqqsdatppninrkkphainaaakkfvlckeycn.dacck 
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393. 


atgactaataaaagagaagatgtccgcaatatagcaattattgotcacgttgaccatggt 
aaaacaactttagtagatgagttgttaaaacaatctggtatattcagagaaaatgaacat 
gtcgatgaacgtgcaatggactctaacgatatcgaaagagagcgtggaattacgattcta 
gccaaaaatacggctgttgattataaaggtacacgtattaatattttggatacaccagga 
catgcagaotttggtggagaagtagaaogtattatgaaaatggttgatggggttgtctta 
gtagbagatgagtatgaaggtacaatgcctcaaacacgttttgtacttaaaaaagcgcta 
gaacaaaacctgaaacctgttgttgttgttaataaaattgataaaccatcagcacgtcca 
gagggtgttgtagatgaagttttagattbatttattgaattagaagcaaacgatgaacaa 
ttagaattccctgttgtttatgcttcagqagtaaatggbacagctagcttagatcotgaa 
aagcaagatgataatttacaatcatbatatgaaacaattattgattatgtacoagctcca 
abbgabaacagtgabgagocabbaoaattccaagbagcabCgbbggacbaoaabgabbab 
gbbggacgbabtggbabbggbcgbgtatbcagaggtaaaatgcgtgbcggagabaabgba 
bcacbaabbaaabtagacggtacagbgaaaaacttccgbgbaacbaaaabcbtbggttac 
bbbggatbaaaacgttbagaaattgaagaagcacaagcbggagabbbaabbgctgtbbca 
ggbatggaagacattaatgbtggtgaaacbgbaacaccacabgaccatcaagaagcabbg 
ccagttctacgbattgatgagcotacbcbbgaaabgacatttaaagtbaacaattcbcca 
bbtgcbggccgbgaaggtgactbttrbaacagcacgtcaaattcaagaacgtttaaabcaa 
caabbagaaacagabgtabcbbtgaaagbttcbaaoacagatbctccagatacatgggba 

batgaabbacaagttbcaaaaccacaagbaabbabtaaagaaabagabggbgtaatgtgb 
gaaccabbbgaacgtgbgcaatgbgaagbgccacaagaaaatgcaggbgcbgttattgaa 
bcattaggbgcacgtaaaggtgaaabggbbgababgacbacaacbgabaatggacttaca 
cgbttaatcttbaabgtaccggctcgbggtatgabtggtbatacgacbgaabbtatgtca 
abgacaagaggttacggbattabbaaccatacatbtgaagaatfctagaccacgtatbaaa 
gcacaaatbggcggbcgbcgbaabggbgeatbaabbbcaatggabcaaggbbctgcaagt 
acbbabgccabbbtgggacbtgaagabagaggbgbaaacttcabggaaccbggtactgaa 
gtbbabgaaggbabgabbgbtggbgaacabaabogtgaaaatgabttaactgttaacatc 
acbaaaacaaaacatcaaactaacgtacgbtctgcaacgaaagaccaaacacaaacaatg 
aabagaccgcgbattctaacattggaagaagcgttacaatbcabtaatgatgatgaactt 
gbtgtggbbacaccagaaagbabacgbbbaagaaagaaaabttbaaacaaaaatgbtcgt 
gaaaaagaagcaaagcgbatoaaacaaabgatgcaagaaaacgaa 


394. 


gtgcbtaggagbgabtbbtatatgbcttattccatbgttagagttbcaaaagttaaatct 
ggaacaaabacaacgggcatacaaaaacabgttcaaagagaaaabaabaattatgaaaat 
gaagabatagaccatagtaaaacttactbaaatbabgatbtggtaaatgctaataaacag 


aabbtbaabaaottgattgatgaaaaaabcgaacagaattataoaggcsraaagaaaaatt 
agaacagaagcgattaaacacattgatggtttaabtacatcagacaatgatttctttgab 
aatcaaacgccagaagatacaaagcagttbbbbgaatabgctaaagagttttbagaacaa 
gaabacggtaaagataatttattatatgcaacagttcacatggacgaaaaaacaccacat 
abgcattatggcgttgttccaataactgatgatggtcgtttaagtgctaaagaagttgta 

ggatatgatttageieujgtgggcaatcEiagacaagtaeLcaaatgctaaacatgagcaaata - 

agbcagtataaacaaaaaacagaatatcataagcaagaatatgaacgtgagagccaaaaa 

acagacoabataaagoaaaagaacgataaattaabgcaagagbaccaaaaatcgbtaaat 

acgctbaaaaagcctabaaatgttccgtatgagcaagaaactgaaaaagbaggtggbtta 

btbagcaaagaaataoaagaaacbggaaa.tgttgbaataagccaaaaagatttcaabgaa 

tttcagaaacagabaaaagctgctcaagatatbtcggaagattacgagtatataaagtct 

ggbagagccbtagabgataaagabaaggaaatacgagagaaagatgatttatbaaabaaa 

gcagttgagcgtattgaaaacgcagacgataattttaaccaacttbacgaaaabgcaaag 

ccacbbaaagagaababagaaatagcgbtaaagcbtttaaaaatctbactaaaagagbta 

gaacgagbbbbaggaagaaataccbbbgcggaaagagttaabaagttaacagaagabgaa 

ccaaaacbbaatggtbtagcaggaaacbtagataaaaaaatgaatccagaatbatabtca 

gaacagqaacagcaacaagaacaacaaaagaabcaaaaacgagatagaggtatgcactta 


395. 


mbnkredvmiaiiahvdhgkttlvdelXkgsgifrenelivderaindsndierergitil 
aknbavdykgbriiiildbpghadfggeverimkmvagvvlwdaYegtiiipQ[tr£vlkkal 
eqnlkpvwvnkidkpsarpegvvdevldlfieleandeglefpvvyasavngbasldpe 
kqddnlqslyebiidyvpapidnsdeplqfqvalldyndyvgrigigrvfrgknirvgdiiv 
slikldgbvknfrvtkifgyfglkrleieeaqagdliavsgmedinvgebvtphdhqeal 
pvliridepblemtfkvnnspfagregdfvbarqiqerlnqqletdvslkvsnbdspdtwv 
vagrgellilsiXienmrregyelqvskpqviikeiagvmcepfervqcevpqenagavie 
slgarkgemvdmtttcliiglbrlifnvpargmigybtefmsmtrgygiiiihtfeefrprik 
aQiggxrngalismdqgBasbyailgledrgviifmepgtevyegniivgelmrendlbvni 
bktkhqtnvrsatkdqtqbninrpriltleealqfinddelwvbpesirlrkkilnknvr 
ekeakrilccnniaiTene 




VLRSDPyMSYSIVRVSKVKSGTOTTGIQKHVQREDMSnrEISffiDIDHSKTVimDLVKia^ 

NFNIttlDEKIEQlSIYTeKRKIRTDAIKHIDGLITSDNDFFDNQTPEDm^ 

ETOKimiyATOHMDEKTPHMHyGWPITDDGRLSAKEWGNKKALTAI'QDRFNEHVKQR 

GYDLERGQSRQVTNBKHEQISQYKQKTEYHKQEYERESQKTDHIKQKMDKLMQSYQKSLN 

TLKKPINVPYEQETEKVGGLFSKEIQETGNWISQKDFNEFQKQIKaAQDISEDYEYIKS 

GRJVLDDKDKEIREKDDLJOTAVERIEWADDNFNQLYEKaKPLKmiEIALKLLKILIiKEL 

ERVLGRiroFAKRVISIKLTEDEPKLNGLA(3!JI.DKKMNPEI.YSEQEQQQEQ^ 




aabacaacaabgbbgcaaabggbbgaaaatabtaaaacctbbttbgcaaabcaatcaacg 
aataabcbbbbtatagtaacagccaaccctgaaabagtgaabbacgcgacgacacatcaa 
gcgtabttagagttaabaaatcaagcgagcbabattgttgcbgatgggacaggagtagbc 
aaagcbbcgcabcgbbbaaagcaacctcbagcgcatcgtabaccbggbabtgagbbgatg 
gabgaatgbbtgaaaabbgcbcabgtaaatcatcaaaaagtatttttgctaggggcaacb 
aatgaagtbgtagaagcggcacaabatgcattgcaacaaagatatccaaacatatcgbtb 
gcacabcatcacggbtabatbgabtbagaagatgagacagtagtgaaacgaatbaaacbg 
ttbaaacctgatbacababtbgtaggtatgggattccctaaacaagaagaatggabtabg 
acacabgaaaaccaatbbgaabcbacagbgabgatgggcgtaggtggttctcbbgaagba 
tbbgcbggggctaaaaagagagogccbtababctttagaaaattaaacattgaatggaba 
babagagcabtaabagabtggaaacgbattggtagattaaagagtatbccaabatbbabg 
tabaaaatacrccaaagcaaaaagaaaaataaaaaaggcgaaa 


398. 


mtveersntakvdilgvdfdntbmlqnweniktf fangs trmlfivtanpeivnyatbhq 
aylelinqasyivadgtgwkashrlkqplahripgielmdeclkiahvnhqkvfllgat 
neweaaqyalqqrypnisfahhJhgyidledetwkriklfkpdyifvgnigfpkqeewiin 
bhenqfestvHimgvggslevfagakkrapyifrklniewiyralidwkrigrlksipifm 
ykiakakrkikkak 
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399. 


atgagtgaaaattttaagttacgtaaaatgaaagtcggtttagtatctgttgcaattaca 
atgttatatattatgacaaacggacaagcagaagcatctgaaaatcaaaacgctttaatc 
tctaatataaatgtagacaatcaggaaaaacagaataatgtaaatcaagctgttcagcct 
caaaataatactaatgaaacatcaaaagtaccggctaattttgtcaaattgaatgatatt 
aaaccaggtgatacttctatacaaggaacaactttaccaaatcaatttataotactaact 
attgataaaaaagatgtgagctcagttgaagattotgacagcagctttgttatgtctgat 
aaagatgggaattttaagtatgacttaaatggtcgeaaaattgttcataatcaagaaatt 
gaagtgtcttcatcagatccctatttaggtgacgatgaagaagatgaagaagtagaagaa 
acttcaactgaagaagttggtgctgaggaagaaagtacagaagctaaagctacatataca 
acaccgcgatatgaaaaagcgtatgaaataccgaaagaacagctaaaagaaaaagatgga 
catcacoaagtttttatcgaacctabtactgaaggttcaggtattattaaaggccatacc 
tctgtaaaaggbaaagttgctctatctattaataataaatttattaactttgagacaaat 
gctaatggtggtccaaataaagaagaagcgaaatctggatcagaaggaatctggatgcct 
attgatgacaaaggatactttaattttgacttcaaaacgaaacgtttcgatgatttagag 
ttaaagaaaaatgatgagatotcattaacatttgcacctgabgacgaagatgaggcattg 
aagtcabtaabbttcaaaactaaggtaacgagbtbagaagatattgateaagcagaaact 
aaatatgaccabacbaaagtggaaaaagbaaaagbabbgaaagabgttaaagaagabtta 
cabgbagatgaaabttacggaagcttatatcabacagaaaaaggbaaaggtattcttgat 
aaagaaggbacbaaagtaatbaaaggtaagactaaabbcgcaaabgcagbbgbgaaggba 
gactcbgaactaggtgaaggtcaagaattcccbgabbbgcaagbcgatgraaaaggbgaa 
bbcagcbtbgatgbagatcabgctggatttagabbacaaaabggagaaacactaaacttc 
acagbagbbgabccbabbacaggtgaattattaagbggaaattttgttbataaaaacata 
gabatbbatgaatctcctgaagaaeiaagcagabcgbgagfcttgatgaaagaatggaaaac 
acacctgcatatcataaattacatggtgataaaabbgtcggotacgatactaacggabbc 
ccgabtacotggttttatccatbaggtgaaaagaaagttgaacgbaaggcaccaaaatta 








msen f kl rtankvglvs vai bmlyimtngqaeasengnal isninvdnqekqnnvnqavqp 
gnnbnebskvpanfvklndikpgdtsiggbtlpnqfilltidkkdvssvedsdsBfvmsd 
kdgnfkydlngrkivhnqeievsssdpylgddeedeeveetsbeevgaeeesteakabyt 
tpryekayeipkeqlkekdghliqyfiepitegsgiikghtsvkgkvalsinnkfinfetn 
anggpnkeeaksgsegiwmpiddkgyfnfdfktkrfddlelkkndeisltfapddedeal 
kslifktkvtsledidkaetkydhbkvekvkvlkdvkedllivdeiygslyhbekgkgild 
kegbkvikgktkfanawkvdselgegqefpdlqvdxkgefsfdvdhagfrlgngetlnf 
twdpibg.ellsgnfvsknidiyespeekadrefdennentpayhklhgdkivgydtiigf 
pibwfyplgeMcverkapklek 


401. 


gbcbatatgctatcaagtaccagrgtttattgtte«Fgtggt6M:aacaattgtaataagtC!o 
actaatatcattaatgaaagatoaagtggatcaattaaaagogatgggaattcaagctgc 
btttttaaa 


402. 


vymlsstrfivrwynncnkstniinerssgsiksdgnsscffk 


403. 


tttaaatataaaaaaaaoagaaaaatacctagtattatgatgcaacaaatbaaaabtacb 
atactatatteatatttaacgabaaataaatgggaabaccbtctbaacataacaccaaat 
aagaccgtacbbcc tgc cac bggccaaaaagaatbgattttagctgtcttoacaatgttt 
aaagtbbcaaaabctbtbbcgctgattbtgacgtacttbtttggaatcagooaattaatc 
attgggaaaaagagtgcbaaccabgtacbtactaaatcaatcatcaaatattcatctttg 
tatttgataabbcbatatttgggattcbtattaabattttcagbttcacaaagcaatgtc 
tccacttcbttbcaattggttbtatab 




404. 


fkykknrkipsinmqqikitilysylbinkweyllnitpnktvlpatgqkelilavftmf 
kvsksfsliltyffgisqliigkksanhvltksiikysslyliilylgfllifevsqsnv 
stsfqlvlY 


405. 


ggaabgaaaatgatttcgatttccgatgaaatcaattgtttaatttgttgcaattgtgta 
gggttatgttcttttatttcttctgctaagtatattttttggatttcoatttcttctaao 
actgtagctaagacatcaataaagcgtggtaagtttttagttacagctaggtcgatacga 

oga . 


. 406. 


smkmisisdeincliccncvglcsfissakyifwisissntvaktBilcrgkfXvtarsiir 


407. 


tttgaagctacaaaggtaccgcabaatggcagcacattaabtsacaatgogctaaacttt 
aatgaggcgcbgabbtgctbgbcbbbaaaagbcaacabagcactgataattcotaaaata 
gcbacbabacgtggaabbgbcabgcbcggatactgcggtatatgtaagaaagcaccaaga 
ccbgcbabcacaccacabacbaacgcaatababagaaatbgcbtcaaabcattcactoct 
aaabbgbbatbacactabbacaca 


408. 


featkvphngstlinnalnfnealiclslkvnialiipkiatirgivmlgycgickkapr 


403. 


atgctbgcbgctcgcatactattagaatcbggtgcagaaggbacgcgtgtagaagatacc 
abgacacgbabtgcaaaaaaacbtggtbacagbgaaagtaacagcbbbgbtacaaacact 
gbcatccagbbbacgttacattcggaatcgbttcctagaatattbagaatbacctctcga 
gabacaaacbbaabaaaaatttctcaagctaataaaatttcgcgbcaaaCtacaaacaat 
gaaabbtcbtbagccgaagcaaaaacgcaacttgaaaaaatatatgtbgctaagcgtgac 
agcagtctbccctbbaaaggbbbbgctgcagcaatgabbgcaatgagbbbcbbababbba 
caaggbggbagatbgatbgabgbbbbaacbgcgababbagcaggbagbcbaggabaccta 
gtcacbgagatttbagabcgtaagbbacacgcacagbbbabcccagaatbcatbggttca 
tbagttatbgggabbabcgccgbtabbggacabacacbtattccaacaggbgacttggca 
actattatcattgcggcagbcatgcctabbgbbccbggtgbatbaabaacaaacgcaata 
oaagabCtatbtggbggacacatgbtgatgtbcacaacgaaatcabbagaagcabbggtb 
actgcgttbggcabcggbgctggcgttggbagcgbabbaabbbbagba 




410. 


mlaarillesgaegbrvedbmtriakklgysesnsfvbntviqftlhsesQprifritsr 
dbnlikisqankisrqitnnelslaeaktqlekiyvakrdsslpfkgfaaamiamsflyl 
qggrlidvltailagslgylvteildrklhaqfipefigslvigiiavightliptgdla 
tiiiaavKipivpgvlibnaitidlfggliinlmEbbkslealvbafgigagvgsvlilV 
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411. 


atgacatttaataaagtattattgagctggatagtcatattgattataacaactagcata 
batctatthtggcagttgggcgatatcaatgatgtatttaaccagtctattttaatcaat 
gttagattaccgagattattagaagcattgttgacaggtatgatattaactgttgcaggc 
cttatatttcaaacagttttaaataatgcattggcagatagctttacattaggattggca 
agcggcgctacatttggttcaggattagcattatttttaggtttaacaacgttatggatt 
cctgtattttcaataacatttagtttgataacattaahaactgtattagtcattacgtcg 
gtattgagccaaggctatccagttagaatcttaatattaagtggtttaatgattggtgog 
ttattcaattcacttctatattttttgattttattaaaacctcgcaaattaaatacaatt 
gccaattatcttgtttggtggttttggtgatgcagaatactcaaatgtatctabaatagca 
atcacatttatcattgcattgtttggtatatttatcattcttaatcaactaaagttattg 
caattaggagaactaaaaagtcagtcactaggcttaaatgttcaattgattacatatatc 
gcgttatgtatagcbtcbatgataacggcgataaatgtcgcatatgttggcatcattgga 
bbcabbggbahggtgataccgcaactcattagaaaatggcagtggaaacaatcattagga 
agacaattggcbtbaaababbgtaactggaggacaaataatggtbatggcagabbbbabb 
ggbagccabatabbgbcaccagtacaaatacoggcaagtabbatcabbgcatbaattggb 
abaccagbgbtabbbtacatgcbaatabctcagtcgaaiacggbbacac 


412. 


mtfnkvllswiviliibtsiylfwalgaiadvEnqsiainvrlprlleallbgmilbvag 
lifqbvlnnaladsfblglaBgabfgsglalfXglttlwipvfsibfslitlibvlvi.ts 
vlsqgypvrililsglmigalfnsllYflill]^rklntianylfggfgdaeysnvs3.i.a 
IbfiialfgifiilnqlkllqlgelksqslglnvqlityialciasmibainvaYvgiig 
figmvipqlirJcwqwkqslgrqlalnivtggqinramadfigshilspvqipasiiialig 

ipvlfymlisqskrlh . 


413. 


abgaacaaacagcaaaaagaatbbaaatcabbbbatbcaatbagaaagtcabcacbaggc 
gtbgcabcbgbagcaabbagbacactbbtabbabtaabgbcaaabggcgaagcacaagca 
gcagcbgaagaaacaggtggbacaaabacagaagcacaaccaaaaacbgaagcagbbgca 
agtccaacaacaacabcbgaaaaagcbccagaaacbaaaccagbagcbaatgctgbcbca 
gbabcbaabaaagaagbbgaggcccctacbbcbgaaacaaaagaagcbaaagaagtbaaa 
gaagbbaaagccccbaaggaaacaaaagaagbtaaaccagcagcaaaagccacbaacaat 
acababccbabtbbgaatcaggaacbbagagaagcgatbaaaaaccctgcaabaaaagac 
aaagabcabagcgcaccaaacbcbcgbccaabtgatbtbgaaatgaaaaagaaagabgga 
BCbcaacagtbbbabcabbabgcaagttctgbtaaacctgctagagttabbbbcactgat 
tcaaaaccagaaabbgaabtaggabbacaabcaggtcaabtbtggagaaaabbbgaagbt 
babgaaggbgacaaaaagbbgccaabbaaabtagbatcabacgatacbgbbaaagattab 
gctbacatbcgcbbotctgbatcaaaoggaacaaaagcbgbbaaaabbgtbagbtcaaca 
cac bbcaabaaoaaagaagaaaaabacgabbacacabbaatggaabbcgoacaaccaatt ■ 
babaacagbgcagabaaabbcaaaactgaagaagattateiaagctgaaaaatbabtagcg 
ccabataaaaaagcgaaaacactagaaagacaagtttatgaattaaataaaattcaagat 
aaacttoctgaaaaattaaaggcbgagtaoaagaagaaattagaggatacaaagaaagcb 
tbagabgagcaagtgaaatcagotattactgaattccaaaatgtacaaccaacaaabgaa 


aaaabgacbgattbacaagatacaaaatatgttgtttatgaaagtgttgagaataacgaa 
bctatgabggabacttttgttaaacaccctattaaaacaggtatgcttaacggoaaaaaa 
tatatggtcatggaaaotactaatgaogattactggaaagatttoatggttgaaggtcaa 
cgtgttagaaotataagcaaagatgctaaaaataataotagaaoaattattttcccatat 
gttgaaggtaaaactctatatgatgctatcgttaaagbtcacgtaaaaacgattgabbab 
gabggacaataccabgtcagaatcgttgataaagaagcabbbacaaaagccaataccgat 
aaatctaacaaaaeiagstacaacaagataactcagctaagaaggaagctactccagctacg 

gatgacaataaaoaattacoaagtgttgaaaaagaaaatgacgcatctagtgagtcaggt 
aaagacaaaacgcotgctacaaaaocaacbaaaggtgaagbagaabcaagbagbacaacb 
ccaactaaggbagbatcbacgacbcaaaabgbbgcaaaaccaacaacbgcbtcabcaaaa 
acaacaaaagatgbbgbbcaaacbbcagcaggbtctagcgaagcaaaagatagtgctoca 
tbacaaaaagcaaacabbaaaaacacaaatgabggacacacbcaaagccaaaacaataaa 
aatacacaagaaaataaagcaaaatcabbaccacaaacbggbgaagaatcaaataaagat 
atgacattaccattaatggcattattagctttaagtagcatogttgcattcgtattacot 


414. 


MNKOJKBPKSFYSIRKSSIiGVASVAISTLliIiIiMSiraEaQaaaEETGGlOTBAQPKTEA^ 

SPTTTSEKAPETKPWZaaVSVSHKEVEilPTSBTEtEaKBVKBVKAPKET^^ 

TYPIMQEIilBAIIOTAIKDKDHSAHSSRProFEMKKKDOTQQFT^ 

SKPEIELGI^JSGQFMRKFEVYEJTOKKLPIKLVSYDTWKDYAyiRFSVSNGTKAVKIVSST 

HFNNKEEKYDYTLMEFAQPIYNSMKFKTEEDYKAEKLLAPYKKAKTLERQVYELNm 

Kr.PEKLKAEYKKKLBDTKKMjDEQVKSAITEFQOTQPTIffiKMTDLQDTKYWYESVBNNE 

S>MDTF\«aiPIKTGIsnJSK3KKraVMETTIffi)DyWKDFMVEGQRVRTISK^^ 

VEGKTLYDAIVKVHVKTIDyiXSQYHVRlVDKEAFTKAOT'DKSNKKEQQDISISMaCEaTPAT 

PSKPTPSPVEKESQKQDSQKDDNKQLPSVEKENDASSESGKDKTPATKPTKGEVESSSTT 

PTKWSTTQW]UCPTTASSKTTKDWQTSAGSSEJ«KDSJiPI<}K2»nKimroGHTQSQtTO 

NTOETIKaKSLPOTGEESNKDMTLPLMALrALSSIVAFVLPRKEiaa 


415. 


abgaabbatccaaabggbaaaccabatcgbaaaaabagbgcbabagacggagggaaaaag 
accgcbgcctbbagbaababtgagbabggbggacgbggbabgbcacbbgaaaaagababc 
gaacabtcaaabacgbbtbatcbbaaaagcgacattgcagbtabbcacaaaaagccbacg 
ccagbacaaabagbbaabgtcaactabccbaagcggagbaaagcbgbgabbaacgaagct 
batbbbcgbacaccbbcaacaacbgabbacaacggcgtbbabcaaggbtabbababbgab 
bbbgaagcaaaggaaacbaaaaacaagacgtccbbtcotbbaaabaababbcatgaccab 
caagtcgaacababgaaaaatgcatabcaacaaaaaggbabbgbgbbbbbaabgabtcgb 
bbbaaaacgcbagabgaagtttabcttttacccbabbcaaaatbcgaagbabbbbggaag 
agababaaagabaababtaaaragbcbabaacagbbgatgaciabacgaaaaaabggbbac 
cababbcctbabcagtabcaaccaagatbagactabctaaaagcagbbgabaagbbgata 
bbagabgaaagbgaggaccgcgba 


416. 


mnypngkpyrknsaidggkkbaafsnieyggrgmslekdiehsnbfylksdiavihkl^b 
pvqivnvnypkrskavineayfrtpsbbdyngvyqgyyidEeaketknktsfplnnihdli 
qvelmknayqqkgivflmirfktldevyllpYskfevfwkrykdiiikxsitvaeirkngy 
hipyqyqprldylkavaklildesedrv 
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417. 


ttgatatatctagataatgcggcaacgacgoaagcatctgaagaagtgttagatacttat 

ttaaaagtaaatcaatcaatgtattataatccgaatagtccgcataaagctggtttgcag 

gcaaatoaattactacaacaagcaaaaacocaaattaatgcaatgattaattcaaaaaca 

Lttatgatgttgtattcaotagtggtgcaactgaatccaataatcttgctttaaaa^^ 

attgcctatcgtaaatttgatacagcgaaggaaataattacatccgtgttagagcatccg 

tccgtattagaggttgtaagatatttggaagcacacgaaggatttaaag^ 

gatgtaaagaaagatggcagtattaacttagaacacttcaaagaattaatgtcagacaaa 

gtcggtttagtaacatgtatgtatgtaaataatgttaactggacaaatacagcctattcca 

caaatggctaaagttataaaaaattatcotaaggcacattttcatgtagatgcggttcaa 

gcattcggcaaaatttcaatggatctcaataacatagatagtattagtttaagtggacao 

aagtttaatggtttaaaaggacaaggcgtcttacttgtaaatcacattcaaaatgtcgaa 

ccaactgtccatggtggtggtcaagaatatggcgttagaagtggaacagttaatttgcca 

aatgatattgcaatggttaaagogatgaagatagctaatgaaaactttgaagcattgaat 

gcatttgttactgagttaaataatgacgtccgtcaatttttaaataaatatcatggagtt 

tatattaattcttcaacttcaggttcaccattcgttttaaatattagttttcctggcgta 

aaaggtgaagtattagttaatgctttttcaaaatatgacattatgatatctacgacaagt 

gcttgttcatctaaacgtaataaattaaatgaagtattggctgcaatgggattatcagac 

aaatctattgaaggtagtataagattatcatttggggotactacaactaaagaagatata 

gcgaggtttaaagaaatatttatcatoatttatgaggaaattaaggagttgctaaaa 


.... 


llyldnaattkafeevldtYlkvnqsmyYnpnsphkaglqanqllqqaktqinaminskt 
nydwftsgatesnnlalkgiayrkfdtakeiitsvlehpsvlewryleahegfkvkyv 
dvkkdgsinlehfkelmsdkvglvtcmyvmvtgqiqpipqmakviknypkahfhvdayq 
afg]d.smaiimidsislsghkfnglkgggvllvnhiqnveptvhgggqeygvrsgtvnlp 
ndiainvkanikianenfealnafvtelimdvrqflnkyhgvyinsstsgspfvlnisfpgv 
kgevlvnafskyaimisttsacsskrnklnevlaaiKglsdksiegsirlsfgatttkeda. 
arfkfiifiiiyeeikelllc 




atgtcatatcattggtttaagaaaatgttactttcaacaagtattttaattttaagtagt 
agtagtttagggcttgcaacgcacacagttgaagcaaaggataacttaaatggagaaaaa 
ccaactactaatttgaatcataatataacttcaccatcagtaaatagtgaaatgaataat 
aatgagactgggacacctcacgaatcaaatcaaacgggtaatgaaggaacaggttcgaat 
agtcgtgatgctaatcctgattcgaataatgtgaagccagactcaaacaaccaaaaccca 
agtacagattcaaaaccagaccoaaataaccaaaacocaagtccgaatcctaaaccagat 
ccagataacccgaaaccaaaaccggatccaaaaccagacccagataaaccaaagccaaat 
ccggatccaaaaccagatccagataacccgaaaccaaatccagatccaaaaccagaccca 
gataaaccaaagcoaaatccggatccaaaaccagatccagataaaccaaagccaaatccg 
aatccaaaaccagaccctaataagccaaatcctaacccgtcaccagatcccgatcaaoot 
ggggattccaatcattctggtggctcgaaaaatggggggacatggaacccaaatgcttca 
gatggatctaatcaaggtoaatggcaaccaaatgggaatcaaggaaactcacaaaatcct 
actggtaatgattttgtatoccaacgatttttagccttggcaaatggggcttacaagtat 
aatccgtatattttaaatcaaattaataagttgggcaaagattatggagaagttactgat 
gaagacatttataatattattcgaaaacaaaatttoagcggaaatgcatatttaaatgga 
ttacaacagcaatcgaattacfcttagaittccaatatttcaatccattgaaatcagaaagg 
tactatcgtaatttagatgaacaagtactcgcattaattactggtgaaattggatcaatg 
ccagatttgaaaaagcccgaagataagccggattcaaaacaacgctcatttgaaccgoat 
gaaaaagacgattttacagtagttaaaaaacaagaagataataagaaaagtgcgtoaact 
gcatatagtaaaagttggctagcaattgtatgttctatgatggtggtattttcaatoatg 
ctattcttatttgtaaagcgaaataaaaagaaaaataaaaacgaatcaoagcgaoga 


420. 


msyhwfkkmllstsililsssslglathtveakdnlngekpttnlnhnitspsvnsenmn 
netgtphesnqtgnegtgsnsrdanpdsrmvkpdsrmgnpstdslqjdpimgapspnpKpa 
pdnpkpkpdpkpdpdkpkpnpdpl^dpdnpkpnpdpkpdpdkpkpnpdpkpdpdkpl^p 
npkpdpnkpnpnpspdpdqpgdsnhsggsknggtwnpnasdgsnq^qwqpngnqgnsqjip 
tgndfvsqrflalangaykynpyllnqinklgkdygevtdediynxirkqiifsgnaylng. 
IqqqsnyCrfqyfnplkseryymldeqvlalitgeigsmpdlklcpedkpdskqrsfeph 
ekddftwkkgedn]<*sastaYskswlaivcsrnntvvfsimlflfvkrn]cktaiknes<jrr 
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atgagagataagaaaggaccggtaaataaaagagtagattttctatcaaataaattgaat 
aaatattcaataagaaaatttacagttggaacagcatctattttaattggctcactaatg 
tatttgggaactcaacaagaggcagaagcagctgaaaacaatattgagaatccaaccaca 
ttaaaagataatgtccaatcaaaagaagtgaagattgaagaagtaacaaacaaagacact 
gcaccacagggtgbagaagctaaatotgaagtaacttcaaacaaagacacaatcgaacat 
gaaccatcagtaaaagctgaagatatatcaaaaaaggaggatacaccaaaagaagtagct 
gatgttgctgaagttcagcogaaatcgtcagtcactcataacgcagagacacctaaggtt 
agaaaagctcgttctgttgatgaaggctcttttgatattacaagagattctaaaaatgta 
gttgaatctaccccaattacaattcaaggtaaagaacattttgaaggttacggaagtgtt 
gatatacaaaaaaaaccaacagatttaggggtatcagaggtaaccaggtttaatgttggt 
aatgaaagtaatggtttgataggagctttaoaattaaaaaataaaatagattttagtaag 
gatttcaattttaaagttagagtggcaaataaccatcaatcaaataccacaggtgctgat 
ggttgggggttcttatttagtaaaggaaatgcagaagaatatttaactaatggtggaatc 
cttggggataaaggtctggtaaattcaggcggatttaaaattgatactggatacatttat 
acaagttccatggacaaaactgaaaagcaagcbggacaaggttatagaggatacggagct 
tttgtgaaaaatgacagbtctggtaattcacaaatggttggagaaaatattgataaatca 
aaaactaattttttaaactatgcggacaattcaactaatacatcagatggaaagtttcat 
gggcaaogtttaaatgatgtcatcttaacttatgttgcttcaactggtaaaatgagagca 
gaatatgctggtaaaacttgggagacttcaataacagatttaggtttatctaaaaatcag 
gcatataatttcttaattacatctagtcaaagatggggccttaatcaagggataewsitgca 
aatggctggatgagaactgacttgaaaggttcagagtttacttttacaccagaagcgcca 
aaaacaataacagaattagaaaaaaaagttgaagagattcoattoaagaaagaacgtaaa 
tttaatccggatttagcaccagggacagaaaaagtaacaagagaaggacaaaaaggtgag 
aagacaataacgacaccaacactaaaaaatccattaactggagtaattattagtaaaggt 
gaaccaaaagaagagattacaaaagatccgattaatgaattaacagMtacggacctgaa 

gaagttccaggtaaaccaggaattaagaatccagaaacaggagaogtagttaaaocaccg 
gtcgatagcgtaacaaaatatggacctgtaaaaggagactogattgtagaaaaagaagag 
attccattcgagaaagaaogtaaatttaatocggatttagcaccagggacagaaaaagta 
acaagagaaggaoaaaaaggtgagaagacaataacgacaccaacactaaaaaatccatta 
actggagtaattattagtaaaggtgaaccaaaagaagaaatcacaaaagatccgattaat 
gaattaaoagaatacggaccagaaacgataacaccaggtcatcgagacgaatttgatccg 
aagttaccaacaggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaa 
acaggagacgtagttagaccaocggtcgatagcgtaacaaaatatggacotgtaaaagga 
gactcgattgtagaaaaagaagaaattccattcaagaaagaacgtaaatttaatccggat 
ttagcacoagggacagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacg 
acgccaacactaaaaaatocattaactggagaaattattagtaaaggtgaatcgaaagaa 
gaaatcacaaaagatocgattaatgaattaacagaatacggaccagaaacgataacacca 
ggtoatogagaogaatttgatccgaagttaccaacaggagagaaagaggaagttccaggt 
aaacoaggaattaagaatccagaaacaggagacgtagttagaccaccggtcgatagcgta 
acaaaatatggacctgtaaaaggagactcgattgtagaaaaagaagaaattccattcaag 
aaagaacgtaaatttaatcctgatttagcaccagggacagaaaaagtaacaagagaagga 
caaaaaggtgagaagacaataacgacgccaacactaaaaaatccattaactggagaaatt 
attagtaaaggtgaatcgaaagaagaaatcacaaaagatccgattaatgaattaacagaa 
taoggaccagaaaogataaoaccaggtoatcgagacgaatttgatccgaagttaccaaca 
ggagagaaagaggaagttccaggtaaaccaggaattaagaatccagaaacaggagatgta 
gttagaccacoggtcgatagcgtaacaaaatatggacctgtaaaaggagactcgattgta 
gaaaaagaagaaattccattcgagaaagaacgtaaatttaatcctgatttagcaccaggg 
acagaaaaagtaacaagagaaggacaaaaaggtgagaagacaataacgaogccaacacta 
aaaaatooattaactggagaaattattagtaaaggtgaatcgaaagaagaaatoacaaaa 
gatccagtCaatgaattaacagaattcggtggcgagaaaataccgcaaggtcataaagat 
atctttgatccaaacttaccaacagatcaaacggaaaaagtaccaggtaaaccaggaatc 
aagaatccagacacaggaaaagtgatcgaagagccagtggatgatgtgattaaacacgga 
ccaaaaaogggtacaccagaaacaaaaaoagtagagatacogtttgaaacaaaacgtgag 
tttaatccaaaattaoaacctggtgaagagcgagtgaaaoaagaaggacaaccaggaagt 
aagacaatcacaacaocaatcaoagtgaacccattaacaggtgaaaaagttggcgagggt 
caaccaacagaagagatcaceieiaacaaccagtagatasigattgtagagttcggtggagag 
aaaccaaaagatccaaaaggacctgaaaacccagagaagccgagcagaccaactcatoca 
agtggcccagtaaatcctaacaatocaggattatogaaagacagaacaaaaccaaatggc 
ccagttcattcaatggataaaaatgataaagttaaaaaatotaaaattgctaaagaatoa 
gtagctaatcaagagaaaaaacgagcagaattaccaaaaacaggtttagaaagcacgcaa 
aaaggtttgatctttagtagtataattggaattgcbggattaatgtbattggctcgtaga 
agaaagaat 



mrdkkgpvnkrvdflsnklnkysirkfbvgtasiligElntylgtqqeaeaaenniCTiptt 
Ikdnvqsksvkieevbnkdbapqgveaksevbsnkdtiehepsvkaediskkedbpkeva 
dvaevqpkssvbhnaebpkvrkarsvdegsfditrdsknwesbpitiqgkehfegygsv 
diqkkptdlgvsevbrfnvgnesngligalglknkidfskdfnfkvrvaniihqsnbtgad 
gwgflfskgnaeeylbnggilgdkglvusggfkidbgyiytssmdktekqagqgyrgyga 
fvkndssgnscpuvgenidkskbnflnyadnstntsdgkfligqrlndviltyvastgknira 
eyagktwebsibdlglsknqaynflibssqrwglnqginangwmrbdlkgsefbfbpeap 
ktitelekkvaaipfkkerkfnpdlapgtekvbregqkgektibbpblknpltgviiskg 
epkeeitkdpinelteygpebiapghrdefdpklpbgekeevpgkpgiknpebgdwrpp 
vdsvtkygpvkgdsivekeeipfekerkfnpdlapgtekvbregqkgekbitbpblknpl 
bgviiskgepkeeibkdpinelbeygpeblbpghraefdpklptgekeevpgkpgiknpe 
bgdwxppvdsvtkygpvkgdsivekeelpfkkerkfnpdlapgtekvbregqkgekbib 
bptlknplbgeiiskgeskeeibkdpinelbeygpetibpghrdefdpklpbgekeevpg 
kpgiknpebgdwrppvdsvbkygpvkgdsivekeeipfkkerkfnpdlapgbekvtreg 
qkgekbibbpblknplbgeiiskgeskeeibkdpinelteygpetitpghrdefdpklpb 
gekeevpgkpgiknpebgdwrppvdsvtkygpvkgdsivekeeipfekerkfnpdlapg 
tekvtregqkgektitbptlknplbgeiiskgeskeeitkdpvnelteEggekipqghkd 
ifc^nlptdqtekvpgkpgiknpdtgkvieepvddvikhgpktgbpetktveipfetkre 
fnpklgpgeervkqegqpgsktittpitvnpltgekvgegqpteeitkqpvdkivefgge 
kpk^kgpei®elq?srpthpsgpvi«)mipglskclrakpiigpvhsmdkndkvkkskiakes 
vangeMcraelpktglestqkgllfssiiglaglinllarrrlcn 
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gtgaaaagcaatcttagatacggcataagaaaacacaaattgggagcggcctcagtattc 
ttaggaacaatgatcgttgttggaatgggacaagaaaaagaagctgcagcatcggaacaa 
aacaatactacagtagaggaaagtgggagttcagctactgaaagtaaagcaagcgaaaca 
caaacaactacaaataacgttaatacaatagatgaaacacaatcatacagcgcgacatca 
actgagcaaccatcacaatcaaoaoaagtaaoaacagaagaagcaccgaaaactgtgcaa 
gcaccaaaagtagaaacttogcgagttgatttgccatcggaaaaagttgctgataaggaa 
actacaggaactcaagttgaaatagctcaaccaagtaacgtctcagaaattaaaccaaga 
atgaaaagatcaactgacgttacagcagttgcagagaaagaagtagtggaagaaactaaa 
gcgacaggtacagatgtaacaaataaagtggaagbagaagaaggtagtgaaattgtagga 
cataaacaagatacgaatgttgtaaatcctcataacgcagaaagagtaaccttgaaatat 
aaatggaaatttggagaaggaattaaggcgggagattattttgatttcacattaagcgat 
aatgttgaaactoatggtatctcaacactgcgtaaagttccggagataaaaagtacagat 
qgtcaagttatggcgacaggagaaataabtggagaaagaaaagttagatabacgtttaaa 
gaatatgtacaagaaaagaaagatttaactgctgaattatctttaaatctatttattgat 
cctacaacagtgacgcaaaaaggtaacoaaaatgttgaagttaaattgggtgagactacg 
gttagcaaaatatttaatattcaatatttaggtggagttagagataattggggagtaaoa 
gctaatggtcgaattgataatttaaataaagtagatgggaaatttagtcattttgcgtac 
atgaaacctaacaaccagtogttaagctctgtgacagtaactggtcaagtaactaaagga 
aataaaccaggggttaataatccaacagttaaggtatataaacacattggttcagacgat 
ttagctgaaagcgtatatgcaaagcttgatgatgtcagcaaatttgaagatgtgactgat 
aatatgagtttagattttgatactaatggtggttattctttaaactttaataatttagac 
caaagtaaaaattatgtaataaaatatgaagggtattatgattcaaatgctagcaactta 
gaatttcaaacacacctttttggatattataactattattatacaagtaatttaacttgg 
aaaaatggcgttgcattttactctaataacgctcaaggcgacggcaaagataaactaaag 
gaacctattatagaacatagtactcctatcgaacttgaatttaaatcagagccgccagtg 
gagaagcatgaattgactggtacaatcgaagaaagtaatgattctaagccaattgatttt 
gaatatcatacagctgttgaaggtgcagaaggtoatgcagaaggtaacattgaaaotgaa 
gaagattctattcatgtagactttgaagaatcgacacatgaaaattcaaaacatoatgct 
gatgttgttgaatatgaagaagatacaaacccaggtggtggtcaggttactactgagtct 
aacctagttgaatttgacgaagattctacaaaaggtattgtaactf"*"""'""''""^'™*'- • 




gatgaactacctgaagaacatggtcaagcgcaaggaccaatcgaggaaattactgaaaac 

aatcatcatatttctcattctggtttaggaactgaaaatggtcaoggcaattatggcgtg 

attgaagaaatcgaagaaaatagcoaogtggatattaagagtgaattaggttacgaaggt 

ggccaaaatagcggtaatoagtcatttgaggaagacacagaagaagataaaccgaaatat 

gaacaaggtggcaatatcgtagatatcgatttcgatagtgtacctcaaattcatggtcaa 

aataatggtaaccaatcattcgaagaagatacagagaaagacaaacctaagtatgaacaa 

ggtggtaatatcattgatatcgacttcgaoagtgtgccacatattcacggattcaataag 

cacactgaaattattgaagaagataoaaataaagataaaccaaattatcaattcggtgga 

caoaatagtgttgactttgaagaagatacacttccacaagtaagtggtcataatgaaggt 

caacaaacgattgaagaagatacaacacctccaatcgtgccaccaacgccaccgacacca 

gaagtaccaagcgagccggaaaoaccaacaccaccgacaccagaagtaccaagogagccg 

gaaacaocaacaccgccaacgccagaggtaccaactgaacctggtaaaccaataccacct 

gctaaagaagaacctaaaaaacottctaaaocagtggaacaaggtaaagtagtaacacct 

gttattgaaatcaatgaaaaggttaaagcagtggtaccaactaaaaaagcacaatctaag 

aaatctgaactacctgaaacaggtggagaagaatcaacaaacaacggcatgttgttcggc 

ggattatttagcabtttaggtttagcgttattacgcagaaataaaaag aatcacaaagca 

vksnlrygirWiklgaasvflgtitiiwgmgqekeaaaseciniattveesgssateskaset 

qtttnnvntidetqsysatsteqpsqstqvtteeapktvqaplcvetsrvdlpselaradke 

ttgtavdiaqpsrivseilcprmkrstdvtavaekevveetkatgtavtnkveveegseivg 

hkqdtnwnphnaervtlkykwkfgegikagdyfdftlsdnvethgistlrkvpeikstd 

gqvmatgeiigerkvrytfkeyvqekkdltaelslnlfidpttvtqkgngnvevklgett 

vskifniqylggvrdnwgvtangrldtlnkvdgkfshfaymkpnngslssvtvtgqvtkg 

nkpgvnnptvkvykhigsddlaesvyaklddvskfedvtdiansldfdtnggyslnfnnld 

qsknyvikyegYydsnasnlefqthlfgyynyyytsnltwkngvafysnnaqgdgkdklk 

epiiehstpielefkseppvekheltgtieesndskpidfeyhtavegaeghaegtiete 

edsihvdfeesthenskhhadweyeedtnpgggqvttesnlvefdedstkgivtgavsd 

httiedtkeyttesnlielvdelpeehgqaqgpieeitemdilidshsglgtenghgnygv. 

ieeieensUvdikselgyeggqnsgnqsfeedteedkpkyeqggnivdidEdETBpqih^^ 

imgnqsfeedtekdl^l(yeqggniididfdsvpMhgfnkhteiieedtaM](i>^ 

tmsvdfeedtlpqvsghnegqqtieedttppivpptpptpevpsepetptpptpeypsep 

etotpptoevpt^lqpippakeepkkpateveggfcvvtpvieiiiekvkavvptWcaqBk 

kselpetggeestnngmlfgqlfsilglallmiktaiMca 
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425. 


atgaaagctttattacttaaaacaagtgtatggctcgttttgctttttagtgtaahggga 
ttatggcaagtotcgaacgoggctgagcagcatacaccaatgaaagcacatgcagtaaca 
acgatagacaaagoaacaacagataagcaacaagtaccgccaacaaaggaagcggctcat 
cattctggcaaagaagcggcaaccaacgtatcagcatcagcgcagggaaoagctgatgac 
acaaacagcaaagtaacatccaacgoaccatctaacaaaccatctacagtagtttcaaca 
aaagtaaacgaaaoacgcgacgtagatacacaacaagcotcaaoaoaaaaaccaactcac 
acagcaacgttcaaattatcaaatgctaaaacagcatcactttcaccacgaatgcccgcn 
gctaatgcaccacaaacaacaacacataaaatattacatacaaatgatatccatggooga 
ctagccgaagaaaaagggcgtgtcatcggtatggcbaaattaaaaacagtaaaagaacaa 
gaaaagcctgatttaatgttagacgcaggagacgccttccaaggtttaccactttcaaac 
cagtctaaaggtgaagaaatggctaaagcaatgaatgcagtaggttatgatgctatggca 
gtcggtaaccatgaatttgactttggatacgatcagttgaaaaagttagagggtatgtta 
gacttcccgatgctaagtactaacgtttataaagatggaaaacgcgcgtttaagccttca 
acgattgtaacaaaaaabggtattcgttatggaattattggtgtaacgacaccagaaaca 
aagacgaaaacaagacctgaaggcattaaaggcgttgaatttagagatccattacaaagt 
gtgacagcggaaatgatgcgtatttataaagacgtagatacatttgttgttatatcacab 
ttaggaattgatccttcaacacaagaaacatggcgtggtgattacttagtgaaacaatta 
agtcaaaatccaoaattgaagaaacgtattacagttattgatggtcattcacatacagta 
cttcaaaatggtcaaatttataacaatgatgcattggcacaaacaggtacagcachtgcg 
aatatcggtaagattacatttaattatcgcaatggagaggtatcgaatattaaaccgtca 
ttgattaahgttaaagacgttgaaaatgtaacaccgaacaaagcattagctgaacaaatt 
aatcaagctgatcaaacatttagagcacaaactgcagaggtaattattccaaacaatacc 
attgatttoaaaggagaaagagatgacgttagaacgcgtgaaaoaaatttaggaaacgcg 
attgcagatgctatggaagcgtatggcgttaagaatttctctaaaaagactgactttgcc 
gtgacaaatggtggaggtattcgtgcctctatcgcaaaaggtaaggtgacacgctatgat 
ttaatctcagtattaccatttggaaatacgattgcgcaaattgatgtaaaaggttoagac 

gtgttaacagcgaatggcggtttactacatatotctgattcaatccgtgtttactatgat 
ataaataaaccgtotggcaaaogaattaatgctattcaaattttaaataaagagacaggt 
aagtttgaaaatattgatttaaaacgtgtatatcacgtaacgatgaatgacttcacagca 
tcaggtggcgacggatatagtatgttcggtggtcotagagaagaaggtatttcattagat 
caagtactagcaagttatttaaaaacagctaacttagctaagtatgatacgacagaacca 
oaacgtatgttattaggtaaacoagcagtaagtgaacaaooagotaaaggacaaoaaggt 
agoaaaggtagtaagtctggtaaagatacacaaccaattggtgacgacaaagtgatggat 
ocagcgaaaaaaocagctccaggtaaagttgtattgttgctagcgoatagaggaactgtt 
agtagcggtacagaaggttctggtogcacaatagaaggagctactgtateaaacaagagt 
gggaaacaattggctagaatgtcagtgcctaaaggtagcgcgcatgagaaacagttacca 
aaaactggaactaatcaaagttcaagcccagaagogatgtttgtattattagcaggtata 
ggtttaatogcgactgtaogaogtagaaaagotago 




mkalllktswlvllfsvmglwqysnaaeqhtpmkahavttidkattdkqccvpptkeaah 
hsgkeaatavsasaqgtaddtnskvtsnapsnkpstvvstkvnetrdvdtggastqkpth 
tatfklsnaktaslspnafaanapqttthkilhtndihgrlaeekgrvigmaklktvkeq 
ekpdlmldagdafqglplsnqskgeemakaronavgyaaiaavgiihefdfgydqlkklegna 
dfpmlstnvykdgkrafkpstivtkngirygiigvttpetktktrpegilcgvefrdplqs 
vtaemmriykdvdtfwishlgidpstqetwrgdylvkglsqnpqlfckritvidghshtv 
Iqagqiynndalaqtgtalanigkitfnymgevsnilqpslinvkdvenvtpnkalaeqi 
ngadqtfraqtaeviipnntidfkgerddvrtretnlgnaiadameaygvknfskktdfa 
vtngggirasiakgkvtrydlisvlpfgntiagidvkgsdvwtafehslgapttqkdgkt 
vltanggllhisdsArvyydinl^sgkrinaiqilnketgkfeiiidlkrvyhvtinndfta 
sggdgysmfggpreegisldqwlasylktanlafcydttepqrmllglipavseqpakgqgg 
skgsksgkdtqpigddkvmdpalckpapgkvv-lllahrgtvssgtegsgrtiegatvssks 
gkqlarmsvpkgsahekqlpktgtnqssspeamfvllagigliatvrrrlcas 
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atgaataaaaattcgaagaagaagctcgattttcttccaaacaagcttaataagtactca 
attagaogtttcactgtagggacagcttcgattttagtaggagctactttaattttcggt 
gttgcaaatgatcaagcagaagccgctgagaataacacaactcaaaagcaagatgatagt 
tcagatgcaagtaaagtaaaaggtaatgttcaaactattgaacaaCottctgcaaattca 
aatgaatctgatattcctgaacaagttgatgtaactaaagatacaactgaacaagcatca 
acagaagaaaaagcaaatacaactgaacaagcatcaacagaagaaaaagcagatacaact 
gaacaagcaaoaacagaagaagcgccaaaagctgaaggaaoagacaaagtagaaacagaa 
gaagcgccaaaagctgaagaaacagacaaagcaacaacagaagaagcgccaaaagctgaa 
gaaacagacaaagcaacagaagaagcaccaaaaactgaagaaacagacaaagcaacaaca 
gaagaagcgccagcagctgaagaaacaagcaaagcagcaacagaagaagcgccaaaagot 
gaagaaacaagcaaagcagcaacagaagaagcgcoaaaagctgaagaaaoagaaaaaaca 
gcaacagaagaagcacceiaaaactgaagaaacagacaaagtagaaacagaagaagcgcca 
aaagctgaagaaacaagcaaagcagcaaoagaaaaagcaccaaaagctgaagaaacaaac 
aaagtagaaacagaagaagcgccagcagctgaagaaacaaacaaagcagcaacagaagaa 
acaccagcagttgaagacacaaatgctaagagcaattcaaatgctcaaccatcagaaact 
gagagaactcaagttgtagatacagttgotaaagatttatataaaaaatctgaagttaca 
gaagcagaaaaagctgaaattgaaaaagtattaccaaaagatatttcaaacttatctaat 
gaagaaattaaaaaaatagctttaagtgaagtacttaaagaaacagctaacaaagaaaac 
gcacaaccaagagcaacattccgttcagtaagcagcaatgctagaacaacaaatgttaac 
tattcagcaacagcattaagagcagctgcacaagacacswjttaotaaaaaaggaactggt 
aactttactgcgcatggagatataatccataaaacttataaagaagaattccctaatgaa 
ggcacgctaactgcattcaatacaaacttcaatcctaatacaggaactaaaggcgoatta 
gaatataatgataaaatagattttaataaagactttacaattactgttccagtagcaaac 
aacaaccaaggtaatacaaoaggagcagatggctggggcttcatgtttactcaagggaat 
ggccaagacttcttaaaccaaggtggtattttaagagacaaaggtatggcaaatgcatct 
ggttttaaaattgatacggcatataataatgttaatggtaaagtcgataaactcgatgca 
gataaaac£«acaatctaagtcaaattggcgcagcaaaagttggttacggtacatttgtt 
aaaaatggtgcagatggtgtgactaaccaagttggtoaaaatgccctaaatacaaaagat 
aaacotgtaaataaaataatttatgcagataatacaactaatcatcttgatggtcaattc 
catggccaaagattaaatgatgtagtattaaattatgatgcagcaacaagtacaataact 
gctacatatgcaggaaaaacatggaaagctactacagatgatttaggaattgataaatca 
caaaaatataatttcttaattacttcaagtcatatgcaaaatagatattotaatggaatt 
atgagaacaaatcttgaaggtgtaacaattacaacgcctcaagctgatttaattgatgat 
gtggaagtaacgaaacaaccaattcctcataaaactattcgtgagtttgatccaactcta 
gaaccaggctcacctgatgttattgtacaaaaaggtgaagatggagagaaaacaacaact 
acaccaactaaagt'tgaccctgatacaggagatgtagttgaacgtggtgaaccaacaaca 
gaagttacaaaaaatcoagttgacgagattgtaoactttacacctgaagaagtaccacaa 
ggtcataaagatgagttcgatocaaacttaccaattgacggtacagaagaagtaccaggt 
aaaccaggcatoaagaatoctgaaacaggtgaagtagtaacacctccggttgacgatgtc 
acaaaacatggtccciaaagcaggcgaaccagaggttactaaagaagaaataccattcgag 
aaaaaacgtgagbtcaatccagacttaaaaccaggtgaagagaaagtaacgcaagaagga 
caaactggagagaaaacaacaacaacgccaacaacaattaatccattaacgggagaaaaa 
gtaggcgaaggtgaaccaacaacagaagtaacaaaagaaccagtagatgaaatcacacaa 
ttcggtggagaagaagtaccacaaggtcataaagatgagttcgatccaaacttaccaatt 
gacggtacagaagaagtaocaggtaaaccaggcatcaagaatcctgaaacaggtgaagta 
gtaacacctcoggttgacgatgtoacaaaacatggtccaaaagcaggcgaaccagaggtt 
actaaagaagaaataccattcgagaaaaaacgtgagttcaatccagacttaaaaccaggt 
gaagagaaagtaacgcaagaaggacaaactggagagaaaacaaCaacaacgccaacaaca 
attaatcoattaaogggagaaaaagtaggcgaaggtgaaccaacaacagaagtaacaaaa 
gaaccagtagatgaaatoacacaattcggtggagaagaagtacoacaaggtcataaagat 
gagt tcgatccaaacttaccaa t tgacgg tacagaagaagtaccaggtaaaccaggoatc 
aagaatcctgaaacaggtgaagtagtaacacctccggttgacgatgtcacaaaacatggt 
ccaaaagcaggcgaaccagaggttactaaagaagaaataccattogagaaaaaacgtgag 
ttcaatccagaottaaaacoaggtgaagagaaagtaacgcaagaaggacaaactggagag 
aaaacaacaaoaacgcoaacaaoaattaatccattaacgggagaaaaagtaggcgaaggt 



gaagtaccacaaggtcataaagatgagttcgatccaaacttaceaattgacggtacagaa 
gaagtaccaggtaaaccaggcatcaagaatcctgaaacaggtgaagtagtaacacoacca 
gtagacgatgtcacaaaacatggtccaaaagcaggogaaccagaggttactaaagaagaa 
attocatatgaaactaaacgcgtattagatccaacaatggaaccaggtagtcctgataaa 
gtagctcaaaaaggtgaaaatggtgaaaaaacaacaacaacaccaactacaattaatcca 
ttaacgggagaaaaagtaggcgaaggcgaaccaacaacggaagtaacgaaagaaccaata 
gacgaaattgttaactatgcacctgaaattattcctcatggtacacgtgaagaaattgat 
ccaaacttaccagaaggtgaaactaaagttatcccaggtaaagatggcttgaaagatcct 
gaaactggagaaatcattgaagaaccacaagatgaagtaatcatccatggtgotaaagat 
gattcagatgcggacagcgattcagacgcagatagcgattctgatgcagacagcgactca 
gacgcagatagcgactctgatgcggacagcgattcagacagcgatagcgattcagattca 
gatagcgactctgatgcggacagcgattcagacagcgatagcgattcagacgcagatagc 
gattctgatgcagacagcgactcagacgcagatagcgactcagattcagacgcagatagc 
gactcagattcagacgcagatagcgactcagattcagacagcgactcagacgcagacagc 
gactcagattcagacagcgattcagacgcagacagcgactcagacgcagatagcgactca 
gattcagacagcgattcagacgcagatagcgattcagattcagatagtgactctgatgcg 
gacagcgactcagacgcagatagcgac.tctgatgcggacagcgactcagacgcagatagc 
gattctgattcagacagcgattcagacgcagatagcgactcagaogcagatagcgattca 
gacgcagatagcgacccagacgcagatagcgattcagattcagatagcgactctgatgcg 
gacagcgatagcgattcagattcagacagcgactcagacgcagatagcgactcagacgca 
gatagcgatagcgattctgatgcagacagcgactcagacgcagatagcgactotgatgcg 
gacggcgactcagacgcagatagcgattctgatgcagacagcgactcagacagogatagc 
gattctgattcagacagcgattcagacgcagatagcgactcagattcagacagegattca 
gacgcagatagagatcataatgacaaaacagataaaccaaataataaagagttaccagat 
actggtaatgatgotcaaaataatggcacattatttggttcactattcgctgcgcttgga 
I ggattattcttagttggcagacgtcgtaaaaacaeaaataatgaagaaaaa 
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mntaiskkkldflpnklnkysirrftvgtasilvgatlifgvandgaeaaennttqkqdds 

sdaskvkgnvqtieqssansnesdipeqydvtkclttegaGteskantteqasteekadbt 

eaatteeapkaegtdkveteeapkaeetdkaCteeapkaeetdkateeapkteetdkatt 

eeapaaeetskaateeapkaeetskaateeapkaeetektateeapkteetdkveteeap 

kaeetskaatekapkaeetnkveteeapaaeetnkaateetpavedtnaXsnsnaqpset 

ertgwdtvakdlykksevteaekaeiekvlpkdisnlsneeikkialsevlkstanken 

aqpratfrsvssnarttnvnysatalraaaqdtvtkkgtgnftahgdiihktykeefpne 

ghltafntnfnpntgtkgaleyndkidfnkdftitvpvannnqgnttgadgwgfmftqgn 

gqdflnqggilrdkgmanasgfkidtaynnvngkvdkldadfctnnlsqigaakvgygtfv 

kngadgvtnqvgqnalntkdkpvnkiiyadnttnhldgqfhgqrlndwlnydaatstit 

atyagktwkattddlgidksqkynflitsshmqnrysngimrtnlegvtittpqadlidd 

vevtkqpiphktirefdptlepgspdvivqkgedgekttttptkvdpdtgdwergeptt 

evtknpvdeivhftpeevpqghkdefdpnlpidgteevpgkpgiknpetgevytppvddy 

tkhgpkagepevtkeeipfekkrefnpdlkpgeekvbqegqtgekttttpttinpltgek 

vgegepttevtkepvdeitqfggeevpqghkdefdpnlpidgteevpgkpgiknpetgev 

vtppvddvtkhgpkagepevtkeeipfekkrefnpdlkpgeekvtqegqtgekttttptt 

inpltgekvgegepttevtkepvdeitqfggeevpqghkdefdpnlpidgteevpgkpgi 

knpetgewtppvddvtkhgpkagepevtkeeipfekkrefnpdltegeekvtqegqtge 

kttttpttinpltgekvgegepttevtkepvdeitqfggeevpqgWoiefflpnlpidgte 

evpgkpgiknpetgevvtppvddvtKhgpkagepewtkeeipyetkrvltotinepgspak 

vaqkgengekttttpttinpltgekvgegepttevtkfirpideivnyapeiiphgtreeid 

pnlpegetkvipgkdglkdpetgeiieepqdeviihgakddsdadsdsdaasdBdadsds 

dadsdsdadsdsdsdsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsdadsdsdsdads 

dsdsdadsdsdsdsdsdadsdsdsdsdsdadsdsdadsdsasdsdsdadsdsdsdsdsda 

dsdsdadsdsdadsdsdadsdsdsdsdsdadsdsdadsdsdadsdsdadsdsdsdsdsda . 

dsdsdsdsdsdsdadsasdadsdsdsdadsdsdadsdsdadgdsdadsdsdadsdsdsds 

dsdsdsdsdadsdsdsdsdsdadrdhndktOkpniikelpdtgndaqimgtlfgslfaalg 

gl f Ivgrrrknkimeek 


429. 


ttgaaaaagaaaaacatttattcaattcgtaaactaggtgtaggtattgcatctgtaact 
ttaggtacattacttatatctggtggcgtaacacctgctgcaaatgctgogcaacaogat 
gaagctcaacaaaatgctttttatcaagtottaaatatgcctaacttaaatgctgatcaa 
cgcaatggttttatccaaagccttaaagatgatccaagccaaagtgctaacgttttaggt 
gaagctcaaaaacttaatgactctcaagctccaaaagctgatgcgcaacaaaataacttc 
aacaaagatcaacaaagcgoottctatgaaatottgaacatgootaaottaaacgaagcg 
caaogtaacggcttoattoaaagtottaaagacgacccaagcoaaagoactaacgtttta 

gaacaacaaaatgctttctatgaaatcttgaatatgcctaacttaaacgaagaaoaacgc 
aatggtttcatccaaagcttaaaagatgacccaagccaaagtgctaaoctattgtcagaa 
gctaaaaagttaaatgaatctcaagcaccgaaagcggataaoaaattcaacaaagaacaa 
caaaatgctttctatgaaatcttacatttacctaacttaaacgaagaacaacgcaatggt 
ttcatccaaagcctaaaagatgacccaagccaaagcgctaaccttttagcagaagctaaa 
aagctaaatgatgctcaagcaccaaaagctgacaacaaattcaacaaagaacaacaaaat 
gctttctatgaaattttacatttacctaacttaactgaagaacaacgtaacggcttcatc 
caaagccttaaagacgatccttcagtgagcaaagaaattttagcagaagctaaaaagcta 
aacgatgctcaagcaccaaaagaggaagaoaataacaagcctggcaaagaagacaataac 
aagcctggcaaagaagacaacaacaagcctggtaaagaagacaacaacaagcctggcaaa 
gaagacggcaacaagcctggtaaagaagacaacaaaaaacctggtaaagaagatggcaac 
aagcctggtaaagaagacaacaaaaaacctggtaaagaagacggcaacaagcctggcaaa 
gaagatggcaacaaacctggtaaagaagatggtaacggagtacatgtogttaaaoctggt 
gatacagtaaatgacattgcaaaagoaaacggcactactgotgacaaaattgotgcagat 
aacaaattagctgataaaaacatgatcaaacctggtcaagaacttgttgttgataagaag 
caaccagoaaaccatgcagatgctaacaciagctoaagoattacoagaaacbggtgaagaa 
aatccattcatcggtacaactgtatttggtggattatcattagocttaggbgcagagtta 
ttagctggacgtcgtcgcgaacta 


430. 


IkkkniysirklgvglasvtlgtlllsggvtpaanaaqlJdeaqqnafyqvlninpnlnadq 
mgfiqslkddpsqsanvlgeaqklndsqapkadaqqrmfnkdqqsafyeilrraipnlnea 
gmgfiqslkddpsqstnvlgeakklnesqapkadnnfnkeqqnafyeilnitipnlneeqr 
ngfiqslkddpsqsanllseakklnesqapkadnkfnkegqnafyeillilpnlaeeqnig 
fiqslkddpsqsanllaeakklndaqaptodnkfnkeqqnafyeillilpnlteeqmgfi 
gslkddpsvskeilaeakklndaqapkeednnkpgkedimkpgkedimkpgkednnkpgk 
edgnkpgkednkkpgkedgnkpgkednkkpgkedgnkpgkedgnkpgkedgngvhwkpg 
dtvndiakangttadkiaadnkladknmikpgqelwdkkqpanliadankaqalpetgee 
npfigttvfgglslalgaallagrrrel 


431. 


atgaagaaaacaattttactgacgatgacaactcttactttatttagtatgtcgcctaac 
tcggctcaagcatatacgaatgatagcaaaacattagaagaagcaaagaaagcacaccca 
aacgcacagttcaaagtgaataaagaoaccggcgcgtatacttatacatatgacaaaaac 
aacacgccaaacaacaatcatcaaaaccagtcacgtacaaacgacaatcatcaacacgca 
aatcaacgtgatcttaacaacaatcagtaccattcttoatt'aagtggccagtatacgcac 
attaatgacgcaattgattcacacacaocgoctcaaacgtoaccaagcaatcctttgaca 
ccagcaataccgaatgtcgaagacaatgacgatgaattaaataacgctttttcaaaagat 
aacaaagggcttattacaggcatcgatttagacgaattgtatgacgaattacaaatcgcc 
gaatttaatgacaaagcaaagaccgctgacggtaaacctttagcattaggtaacggtaaa 
atcattgatcagcctcttatcacaagtaagaacaacttatatactgctggacaatgtaca 
tggtatgtctttgataaacgtgccaaagatggacacacgattagtacattttggggagat 
gctaaaaactgggcaggccaagcttcaagcaatggcttcaaagtagatagacacccaaca 
cgaggatcaattttacaaacagtaaatggtccatttggtcatgtagcctacgttgaaaaa 
gttaatattgatggaagtattctaatttcagaaatgaactggattggtgaatatatcgtt 
tcatcaagaaccatctctgcttcagaagtttcatcatataattacatccat 


432. 


Kikktilltmttltlfsmspnsaqaytndsktleeakkahpnaqfkvnkdtgaytytydkn 
ntpimnhqnqsrtndnhqhanqrdlnnnqyhsslsgqythindaidslitppqtspsnplt 
paipnvednddelnnafskdnJcglitgidldelydeXqiaefndkaJctadgkplalgngk 
lidgplitstamlytagqctwyvfdkrakdghtistfwgdataiwagqassngfkvdrhpt 
rgsilqtvngpfghvayvekvnidgsilisemnwigevlvssrtisasevssynyih 
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433. 


atgaatcaatatcattctaatgcacaacaaooaagtgcatggcgtttttetgtotatagt 

ttagtgggcatactatgtttctttattccttttacgattaatggtaaoaacacbattttc 

gtcgatcatgttoatotagccattcgctcaatcataggtccacttatgccctatgttgca 

ctgattatgattttaattggtacagcgttaccaatagtgagacgtacttttatgacccca ■ _ 

atcacaaacttggtcattacattatttaaagttgcaggtgcaatgatcggtataatgtat 

gtatttaaaatcggtccatcaatactatttaaagctaaotatggtccgtttttgtttgaa 

aaattaatgatgccattaagtatcttaattcoagtaggtgcaattgcgctttctttabta 

gtgggctatggcttattagaatttgtcggtgtttatatggagcctattatgagacctatt 

tttaaaacaccaggaaaatccgctgtcgatgcagtggcttcgtttgtcggcagttattcc 

ttaggattattgattactaatcgtgtctataagcaagggatgtacaacaaacgagaagcc 

acaattattgcgactggctbttcaacagtttcagcaacttttatgattatcgttgctaaa 

actttaggattaatgccgcattggaatttatacttttggataactttagtcatcacattt 

gtcgtgactgcaattactgcatggctaoogccaatcagcaatgaatcaacagaatattac 

aacggacaagaaggagaacaagaagttgcCattgaaggaagcagactgaaaactgcatat 

gcagaggcgatgaaacaaaatgcattaacaccatctctcgtgaagaacgtttgggacaat 

ttgaaagacggtttagaaatgactgttggtattttaccttctatattatcgattggtttt 

ttiggactgattgtagcgaactatacaccattcattgattggcttggctatatottctat 

ccatttatttatattttcccaattgctgatcaggctttactagcaaaagcgtoagcgatt 

tctattgtagagatgtttctaccatctttgttagtaactaaagctgcaatgagtactaaa 

tttgtcgtcggtgtagtaagogtatcagccattatctttttctcagcattagtgccatgt 

atactagcaactgaaattaaaatacctgtctggaaactcatcatcatttggtttttacgc 

gtggcgtta tccf c tattaat o accatccccg tcgc tttacttatttttgga 




434. 


imci/hsnaq[<»sawrffvyslvgilcffipftingMtifvdhyhlairsiigplmp^^ 
limiligtalpivrrtfmtsitnlvitlflcvagami,gimyvfkigpsilfKanygpflte 
klmmplsilipvgaialsllvgygllefvgvymepimrpifktpgksavdavasfygsys 
Igllitnrvykqgmynkreatiiatgfstvsatfmiivaktlglinphvmlyfwitlvitf 
vvtaitawlppisnesteyynggegeqevaiegsrlktayaeamkqnaltpslyknwan 
IkdglemtvgilpsilsigflglivanytpfidwlgyifypfiyifpiadqaUate^^ 
siveTOflpsllvtkaamstkfwgwsvsaiiffsalvpcilateikipvwkliiiwflr 

valsllitipvallifg . 




. 435. 


atgaaaatgagaacaattgataaaaccagtttagcactagggottttaacaacaggcgca 
attacagtaaogacgcaatcggtcaaagcagaaaaaatacaatcaactaaagttgacaaa 
gtaccaacgcttaaagcagagcgattagcaatgataaacataacagcaggtgcaaattca 
gcgacaacacaagcagctaacacaagacaagaacgcacgoctaaactcgaaaaggcacca 
aatactaatgaggaaaaaacctcagcttccaaaatagaaaaaatatoacaaoctaaacaa 
gaagagcagaaaaogcttaatatatcagoaacgccagogcctaaacaagaaoaatcacaa 
acgacaaccgaatccacaacgccgaaaactaaagtgacaacacctccatcaacaaacacg 
ocacaaccaatgoaatctactaaatoagacacaccacaatctccaaccataaaacaagoa 
caaaoagatatgaotoctaaatatgaagatttaagagcgtattatacaaaaccgagtttt 
gaatttgaaaagcagtttggatttatgctcaaaccatggacgacggttaggtttatgaat 
gttattocaaataggttcatcfcataaaatagctttagttggaaaagatgagaaaaaatat 
aaagatggaocttacgataatatcgatgtotmitcgttttag^ 

gtagaattaagoattaotaaaaaagataatcaaggtatgatttcacgcgatgtttcagaa 
tacatgattactaaggaagagatttccttgaaagagcttgattttaaattgagaaaacaa 
cttattgaaaaacataatctttacggtaacatgggttcaggaacaatcgttattaaaatg 
aaaaacggtgggaaatatacgtttgaattacacaaaaaactgcaagagcatcgtatggca 

ggcactaatattgatsacattgaaqtgaatataaaa 


436. 


mtanrtiaktslalgllttgaitvttqsvkaekiqstkvdkvptlkaerlaininitagans 
attqaantrqertpklekapntneektsaskiekisqpkqeegktlmsatpapkqeqsq 
tttesttpktkvttppstntpgpmqstksdtpqsptikqaqtdmtpkyedlrayytkpsf 
efekqfgfmlkpwttvrfmnvipnrfiykialvgkdekkykdgpydnadvfivlednlqinq 
IkkysvggitktnskkwnlJwelsitkkdnqgmisrdvseymitkeeis Ikeldf klrkq 

1 i ovhnlvaimmsotiviknfaiggltytf elhkklgehrmagtnidnievnik . 


437. 


atgaaaataaoaacgattgctaaaacaagtttagoactaggccttttaacaacaggtgta 
atcacaacgacaacgcaagoagcaaacgcgaoaacaccatottccactaaagtggaagca 
ccacaatcaacaccgccctcaactasaatageiagcaccgcaatcaaaaccaaacgcgaca 
acaccgccctcaactaaagtagaagcaccgcaacaaacagcaaatgcgacaacaccgcct 
tcaactaaagtgacaacacctccatcaacaaaoacgccaoaaccaatgcaatctaotaaa 
tcagacacaccacaatcgccaaccacaaaacaagtaccaacagaaataaatcctaaattt 
aaagatttaagagcgtattatacgaaaccaagtttagaatttaaaaatgagattggtatt 
attttaaaaaaatggacgacaataagatttatgaatgttgtcccagattatttcatabat 
aaaabbgctttagbbggtaaagabgataaaaaababggbgaaggagtacabaggaabgbc 
gatgtatttgbcgbbbbagaagaaaabaatbacaatcbggaaaaabattctgtcggbggt 
abcacaaagagbaabagbaaaaaagbtgabcacaaagcaggagbaagaabtacbaaggaa 
gataabaaaggtacaatctcbcabgabgbbbcagaatbcaagabbacbaaagaacagabt. 
tccttgaaagaacbbgabbbtaaattgagaaaacaacbtatbgaaaaaaabaatctgbac 
ggbaacgttggbtcaggtaaaabbgbbattaaaatgaaaaacggbggaaagbacacgbtb 
gaattgcacaaaaaabtacaagaaaabcgoabggcagabgbcabbaatagtgaacaaatt 

aaaaacatccraagbaaabbbgaaa _ ■ 










438. 


inkitbiakbslalgllbtgvitbbbgaanabtpssbkveapqstppstkieapqs]q>nat 
tppsbkveapqqtanatbppstkvbbppsbnbpqpmqstksdbpgspttkqvptempkE 
kdlrayybkpslefkneigiilkkwbtirfmvvpdyfiykialvgkddkkygegvhrnv 
dvfwleennynlekysvggitlcsnskkvdhkagvritkediikgbishdvsefkxbkeqi 
slkeldfklrkqliekmilygnvgsgkivikmknggkybfelhkklqennoadvinseqi. 

knievnlk ■ — ^ 
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gtgaattatcgtgataaaattcaaaagtttagtattcgtaaatatacagttggtacattt 
tcaactgtcattgcgacattggtatttttaggattcaatacatcacaagcacatgctgct 
gaaacaaatcaaccagcaagcgtggttaaacagaaacaaoaaagtaataatgaacagact 
gagaatcgagaatctcaagtacaaaattctcaaaattcacaaaaCggtcaatcattatct 
gctactcatgaaaatgagcaaccaaatattagtcaagctaatttagtagatcaaaaagta 
gcgcaatcatctactactaatgatgaaoaacoagcatctcaaaatgtaaatacaaagaaa 
gattcggcaacggctgcgacaacacaaccagatciaagaacaaagbaagcataaacaaaac 
gaaagtcaatctgctaataaaaatggaaacgacaatagagcggcbcatgtagaaaatoat 
gaagcaaatgtagtaacagcttcagattcatctgataatggtaacgtacaacatgacaga 
aatgaattacaagcgttttttgatgcaaattatcatgattatcgatttattgaccgtgaa 
aatgcagattctggcacatttaactatgtaaaaggcatttttgataagattaatacgtta 
ttaggcagtaatgatccaataaacaataaagacttgcaacttgcatacaaagaattggaa 
caagctgttgctttaattcgtacaatgcctcaacgtcaacagactagccgacgttcaaat 
agaattcaaacgcgttcggttgagtcaagagctgcagagcctagatcagtatcagactat 
caaaatgcaaattcatcatattatgttgaaaatgctaatgatggtecgggctatoctgtt 
ggtacatatatcaatgcttctagtaaaggggcgccatataatttaccaactacaccatgg 
aatacattgaaggcctctgactcaaaggaaattgctcttatgacagcgaaacaaactgga 
gacgggtaccaatgggttattaagtttaataaaggacatgctccacatcaaaatatgatc 
ttttggtttgcattaccagcagaccaagtgccagtaggaagaactgactttgtaacagtt 
aattcagatggaacaaatgtacaatggagtcatggagcaggagcaggtgcaaataaacca 
cttcaacaaatgtgggaatatggagtaaatgaccctcatcgttcacatgactttaaaata 
agaaatagaagtggccaagtaatatatgactggccaactgtccatatttattctttagaa 
gat t tatctagagcgagtga t tat 1 1 tagtgaagctggagcgacacctgctactaaagct 
tttggtagacaaaattttgaatatattaatggtcaaaaacctgctgaatcaccgggtgtt 
cctaaagtttatactttcatcggtcaaggtgatgcaagttatacaatttcatttaaaaoa 
caaggtccaactgttaataaattgtactatgcagcaggtgggcgtgctttagagtacaat 
caattatttatgtacagtaaactatacgtcgaatcaacgcaagacoatcaacaacgtctt 
aatggtttaagacaagtggttaatcgtacatatcgcataggtacaactaaacgtgts^aa 
gtgagtcaaggaaatgtacaaacgaaaaaggtattagaaagtacaaacctaaatatagat 
gattttgttgatgatcctttaagttatgttaagacgccgagtaataaagtgttaggattt 
tattcgaataatgcaaataotaatgcttttagaccgggtggagccoaacaattaaatgaa 
tatoaattaagtcaattatttactgatoaaaaattaoaagaagcagcaagaactagaaac 
ocaataagattaatgattggtttcgactatcctgatgcttatggtaatagtgaaacttta 
gttcctgttaacttaacggtattacctgaaatccaacataatattaaattctttaaMat 
gacgatactcaaaatattgctgaaaaaccattttcaaaacaagctgggcatccagtttto 
tatgtatatgcaggtaaccaagggaatgcttccgtgaatttaggtggtagcgtaacatot 
attcaaccattacgtattaatttaacaagtaacgagaattttacagataaagattggcaa 
attacaggtattccgcgtacattacacattgaaaactcgacaaatagacctaataatgcc 
agagaacgcaatattgaacttgttggtaacttattaccaggggattactttggaacgata 
cgttttggacgtaaagaacaattattcgaaattcgtgttaaaccacatacaccaacaatt 
acaacgacagotgagcaattaagaggtacagcattacaaaaagtgcctgttaatatttog 
ggaataocgttggatccatcggcattggtttatttagttgcaccaacaaatcaaactaog 
aatggtggtagtgaggcagatcaaataccatctggttatacgatacttgcgactggtaca 
cctgatggggtgcataatacaattactatacgaccgcaagattatgttgtattcatacca 
cctgtaggtaaacaaattagagcagtagtttattataataaagtagttgcatctaatatg 
agtaatgctgttactattttgccagatgacattccaccaacaatcaataatcctgttgga 
ataaatgccaaatactatcgaggcgacgaagtcaactttacaatgggtgtctctgataga 
cattctggtataaaaaatacaactattacgacattgccgaatggttggacatcaaattta 
acaaaagcggataagaataatggctcattatctattacaggtagagtgagtatgaatcag 
gcatttaacagtgatattacatttaaagtgtcagcgacagacaatgtcaataatacgaca 
aatgatagtcaatctaaacatgtttoaattcatgtaggtaaaattagtgaagatgctcat 
cogattgtattaggaaataotgagaaagttgtagtagtcaatccgactgctgtatctaat 
gatgaaaagcaaagcataattactgcotttatgaataaaaaccaaaatataagaggatat 
ttagcatcaactgatccagtaactgtcgataataatggtaatgtcacattacattaccgt 
gatggctcatcgacaacgcttgatgctacaaatgtgatgacatacgaaccagttgtgaaa 
cctgaataccaaactgtcaatgctgctaaaacagcaacggtaacgattgctaaaggacaa 
tcatttagtattggtgatattaaacaatattttactttaagtaatggaoaacctattcoa 
agtggcacatttacaaatattacatctgatagaactattccaactgcacaagaagttagt 
caaatgaacgcaggcacgcagttataccatataactgctaoaaatgcgtatcataaagat 
agtgaagacttctatattagtttgaaaatcatcgatgtgaaacaaccagaaggcgatcaa 
cgtgtatatcgtacatcaacatatgatttaactactgatgaaatctcaaaagtaaaacaa 
gcatttattaatgcaaatagagatgtaattacgcttgccgaaggtgatatttcagttaca 
aatacacctaatggtgctaatgtaagtactattaoagtaaatattaataaaggtogatta 
acgaaatcattcgcgtcaaacctagotaatatgaatttcttgcgttgggttaatttccoa 
caagattatacagtgacatggacgaatgcaeiaaattgcaaacagaccaacagatggtggt 
ttatcatggtctgatgaccataaatctttaatttatcgttatgatgctacattaggtact 
caaattacgaogaatgatattttaacaatgttaaaagoaacaactacagtgcctggattg 
cgaaataacatcactggtaatgaaaaatcacaagcagaagctggcggaagacctaacttt 
agaacgactggttattcacaatcaaatgcgaoaactgatggtcaacgtcaatttacgttg 
aatggtcaagtgattcaagtgttagacatcatcaacccttcaaacggttatggtgggcaa 
cctgttacaaattcaaatactcgtgcaaaccatagtaactcaactgttgttaacgtaaac 
gaaccggcagctaatggtgctggcgcatttacaattgaccacgttgtaaaaagtaattct 
acacataatgcaagtgatgcagtttataaagcacagttatacttaacgccatatggtcca 
aaacaatatgttgaacatttaaatcaaaatacaggaaatactactgacgctattaacatt 
tattttgtaccaagtgacttagtgaatccaacaatttcagtaggtaattacactaatcat 
caagtgttctcaggtgaaacatttacaaatactattacagcgaatgataactttggtgtg 
caatctgtaactgtaccaaataoatcacaaattacaggtactgtttgataataaccatcaa 
catgtttctgcaacggcaccaaatgtgacatoagcaactaataagacaatcaatttatta 
gcaactgatacaagcggcaatacagctaoaacttcgttcaatgtaacagtgaaacctttg 
cgtgataaatatcgagttggtacttcatcaacggctgctaatcctgtgagaattgccaat 
atttcgaataatgcgacagtatcacaagctgatcaaacgacaattattaattcgttaacg 
tctactgaaacagtacoaaatagaagttatgcaagagcaagtgcgaatgaaatcactagt 
aaaacagttagtaatgtcagtcgtactggaaataatgccaatgtcacagtaactgttact 
tatcaagatggaacaacatcaacagtgactgtacctgtaaagcatgtcattccagaaatc 
gttgcacattcgcattacactgtacaaggccaagacttcccagcaggtaatggttctagt 
gcatcagattactttaagttatctaatggtagtgaoattgcagatgcaactattacatgg 
gcaagtggacaagcgccaaataaagataatacacgtattggtgaagatataactgtaact 
gcacatatcttaattgatggcgaaacaacgccgattacgaaaacagcaacatataaagta 
gtaagaactgtaccgaaacatgtctttgaaacagccagaggtgttttatacccaggtgtt 
tcagatatgtatgatgcgaaacaatatgttaagccagtaaataattcttggtcgacaaat 
gcgcaacatatgaatttccaatttgttggaacatatggtcctaacaaagatgttgtaggc 
atatctactcgtcttattagagtgacatatgataatagacaaacagaagatttaactatt 
ttatctaaagttaaacctgacccacctagaattgacgcaaactctgtgacatataaagca 
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ggtcttacaaaccaagaaattaaagttaataacgtactaaataactcgtcagtaaaatta 
tttaaagcagataatacacoattaaatgtcacaaatattactcatggtagcggttttagc 
tcggttgtgacagtaagtgacgcgttaccaaatggcggaattaaagcaaaatcttcaatt 
tcaatgaacaatgtgacgtatacgacgcaagacgaacatggtcaagttgttacagtaaca 
agaaatgaatctgttgattcaaatgacagtgcaacagtaacagtgacacoacaattacaa 
gcaactactgaaggcgctgtatttattaaaggtggcgacggttttgatttcggacacgta 
gaaagatttattcaaaacccgccacatggggcaacggttgcatggcatgatagtccagat 
acatggaagaatacagtcggtaaoactcataaaactgcggttgtaacattacctaatggt 
caaggtacgcgtaatgttgaagttccagtcaaagtttatccagttgctaatgcaaaggcg 
ccatcacgtgatgtgaaaggtcaaaatttgactaatggaacggatgcgatgaactacatt 
acatttgatccaaatacaaacacaaatggtatcactgcagcatgggcaaatagacaacaa 
ccaaataaccaacaagcaggcgtgcaacatttaaatgtcgatgtcacatatccaggtatt 
tcagctgctaaacgagttcctgttactgttaatgtatatcaatttgaattccctcaaact 
acttatacgacaacggttggaggoaotttagcaagtggtacgcaagcatdaggatatgca 
catatgcaaaatgctactggtttacoaacagatggatttacgtataaabggaatcgtgat 
actacaggtacaaatgacgOaaactggtcagctatgaataaaccgaatgtggotaaagtc 
gttaacgcaaaatatgacgtcatctataacggacatacttttgcaacatctttaocagcg 

gcgattacaattgcacctggagcaaacoaaacagtgaatacaoatgccggtaacgtaacg 
acataogotgataaattagttattaaacgtaatggtaaogttgtgacgacatttacacgt 
cgcaataatacgagtccatgggtgaaagaagcatctgcagcaactgtagcaggtattgct 
ggaactaataatggtattactgttgcagcaggtactttcaaccctgctgatacaattcaa 
gttgttgcaacgcaaggaagcggagagaoagtgagtgatgagcaacgtagtgatgatttc 
acagttgtcgcaccaoaaocgaaccaagogactactaagatttggcaaaatggtcatatt 
gatatcaogcctaataatooatcaggacatttaattaatccaactcaagcaatggatatt 
gcttaoactgaaaaagtgggtaatggtgcagaacatagtaagacaattaatgttgttcgt 
ggtcaaaataatcaatggacaattgcgaataagcctgactatgtaacgttagatgcacaa 
actggtaaagtgacgttcaatgccaatactataaaaccaaattcatcaatcacaattact 
ccgaaagcaggtacaggtcactcagtaagtagtaatccaagtaicattaactgcaccggca 
gctcatactgtcaacaoaactgaaattgtgaaagattatggttcaaatgtaacagcagct 
gaaattaaoaatgcagttcaagttgctaataaacgtactgcaacgattaaaaatggcaca 
gcaatgcctactaatttagctggtggtagcacaacgacgattcctgtgaoagtaacttac 
aatgatggtagtaotgaagaagtacaagagtccattttcacaaaagcggataaacgtgag 
ttaatcacagctaaaaatcatttagatgatccagtaagcactgaaggtaaaaagccaggt 
acaattacgcagtaGaataatgcaatgcataatgcgcaacaacaaatcaatactgcgaaa 
acagaagcaoaacaagtgattaataatgagogtgcaacaccaoaacaagtttctgacgca 
oeaactaaagttcgtgcagcacaaactaagattgatcaagctaaagcattacttcaaaat 
aaagaagataatagccaattagtaacgtctaaaaataacttacaaagttctgtgaaccaa 
gtaccatcaactgctggtatgacgcaacaaagtattgataactataatgcgaagaagcgt 
gaagcagaaactgaaataactgcagotcaacgtgttattgacaatggcgatgcaactgca 
caacaaatttcagatgaaaaacatcgtgtcgataacgcattaacagcattaaaccaagcg 
aaacatgatttaaotgcagatacacatgccttagagcaagcagtgcaacaattgaatcgc 
acaggtacaacgactggtaagaagccggcaagtattactgcttacaataattcgattcgt 
gcacttcaaagtgacttaacaagtgctaaaaatagcgctaatgctattattcaaaagcca 
ataagaacagtacaagaagtgcaatctgcgttaacaaatgtaaatogtgtcaatgagoga 
ttaacgcaagoaattaatoaattagtacctttagctgataatagtgctttaaaaactgct 
aagacgaaacttgatgaagaaatcaataaatoagtaactactgatggtatgacacaatca 
tcaatccaagcatatgaaaatgctaaacgtgcgggtcaaacagaatcaacaaatgcacaa 
aatgttattaacaatggtgatgcgactgaccaacaaattgccgcagaaaaeiacaaaagta 
gaagaaaaatataatagcttaaaacaagcaattgctggattaactccagacttggcacca 
ttacaaactgcaaaaactcagttgcaaaatgatattgatcagcoaacgagtaogactggt 
atgacaagcgcatctattgcagcatttaatgaaaaactttcagcagctagaafctaaaatt 
caagaaattgatogtgtattagcctcacatccagatgttgcgacaatacgtcaaaacgtg 
acagcagcgaatgccgctaaatcagoacttgatcaagcacgtaatggcttaacagtogat 
aaagcgcctttagaaaatgogaaaaatcaactacaatatagtattgaoacgoaaacaagt 
acaactggtatgacaoaagactctataaatgcatacaatgogaagttaacagctgcacgt 
aataagattoaacaaatcaatcciagtattagcaggttcaccgactgtagaaoaaattziat 
acaaataogtctacagcaaatcaagetaaatctgatttagatcatgcacgtcaagcttta 
aoaccagataaagcgccgcttcaaactgcgaaaacgcaattagaacaaagcattaatcaa 
cceacggataoaacaggtatgacgaccgcttcgttaaatgcgtacaacoaaaaattacaa 
gcagcgcgtcaeraagttaactgaaattaatcaagtgttgeatggcaacccaactgtccaa 
aatatoaatgate^agtgacagaggcaaaccaagctaaggatcsaCtaaatacagcacgt 
caaggtttaacattagatagacagccagcgttaacaacattacatggtgcatctaactta 
aacoaagcacaacaaaataatttcacgcaacaaattaatgctgctcaaaatcatgctgcg 
cttgaaacaattaagtctaacattacggctttaaatactgcgatgacgaaattaaaagac 
agtgttgcggataataatacaattaaatcagatcaaaattacactgacgcaacaccagct 
aataaacaagcgtatgataatgcagttaatgcggctaaaggtgtcattggagaaacgact 
aatccaacgatggatgttaacacagtgaaccaaaaagcagcatctgttaaatcgacgaaa 
gatgctttagatggtcaacaaaacttacaacgtgcgaaaacagaagcaacaaatgcgatt 
acgcatgcaagtgatttaaaccaagcacaaaagaatgcattaacacaacaagtgaatagt 
gcacaaaacgtgcaagcagtaaatgatattaaacaaacgactcaaagcttaaatactgct 
atgacaggtttaaaacgtggcgttgctaatcataaccaagtcgtacaaagtgataattat 
gtcaaogcagatactaataagaaaaatgattacaacaatgcatacaaccatgcgaatgac 
attattaatggtaatgcacaacatccagttataacaccaagtgatgttaacaatgcttta 
tcaaatgtcacaagtaaagaacatgcattgaatggtgaagctaagttaaatgctgcgaaa 
caagaagcgaatactgcattaggtcatttaaaoaaCttaaataatgcacaacgtcaaaac 
ttacaatcgcaaattaatggtgcgcatcaaattgatgcagttaatacaattaagcaaaat 
gcaacaaacttgaatagtgcaatgggtaacttaagacaagctgttgcagataaagatcaa 
gtgaaacgtacagaagattatgcggatgcagatacagctaaacaaaatgcatataacagt 
gcagtttcaagtgccgaaacaatcattaatcaaacaacaaatccaacgatgtotgttgat 
gatgttaatcgtgcaacttcagctgttacttctaataaaaatgcattaaatggttatgaa 
aaattagcacaatctaaaacagatgctgcaagagcaattgatgcattaccacatttaaat 
aatgcacaaaaagcagatgttaaatctaaciattaatgctgcatcaaatattgctggcgta 
aatactgttaaacaacaaggtacagatttaaatacagcgatgggtaacttgcaaggtgoa 
atcaatgatgaacaaacgacgcttaatagtcaaaactatcaagatgcgacaootagtaag 
aaaacagcatacacaaatgcggtacaagotgcgaaagatattttaaataaatcaaatggt 
caaaataaaacgaaagatcaagttactgaagcgatgaatoaagtgaattctgctaaaaat 
aacttagatggtacgcgtttattagatcaagcgaagcaaacagcaaaacagcagttaaat 
aatatgacgcatttaacaactgcacaaaaaacgaatttaacaaaccaaattaatagtggt 
actactgtcgctggtgttcaaacggttcaatoaaatgceaatacattagatcaagccatg 
aatacgttaagacaaagtattgccaacaaagatgogactaaagcaagtgaagattacgta 
gatgctaataatgataagcaaacagcatataacaacgcagtagctgctgctgaaacgatt 
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tctgeitttaaatcaaaaacaaaaagatgoattaaaagcacaagctaatggtgctcaacgc 
CTtatctaatgcacaagatgtacagcacaatgcgactgaactgaacacggcaatgggcaca 
ttaaaacatgccatcgcagataagaogaatacgttagcaagcagtaaatatgttaatgcc 
qatagcactaaacaaiiatgcttacacaactaaagttaccaatgctgaacatattattagc 
aotacgccaacggttgttacgacaccttcagaagtaaoagctgcagotaatcaagtaaac 
agcgcgaaacaagaattaaatggtgacgaaagattacgtgaagcaaaacaaaacgccaat 
actgctattgatgcattaacacaattaaatacacctcaaaaagctaaattaaaagaacaa 
gtgggacaagccaatagattagaagacgtacaaactgttcaaacaaatggacaagcattg 
laSatgcaStgaaaggottaagagatagtattgctaacgaaacaacagtoaaaacaagt . 
caaaactatacagacgcaagtccgaataaccaatcaacatataatagcgctgtgtcaaat 
gcgaaaggtatcattaatcaaactaacaatccgactatggatactagtgcgattacccaa 
gctacaacacaagtgaataatgctaaaaatggtttaaacggtgctgaaaacttaagaaat 
gcacaaaaoactgctaagcaaaacttaaatacattatcacacttaacaaataaccaaaaa 
tctgccatctcatcacaaattgatcgtgcaggtcatgtgagtgaggtaactgotaocaaa 
aatgcagcaactgagttgaatacgcaaatgggtaacttggaacaagctatcoatgatcaa 
aacacagttaaacaaagtgttaaatttactgatgcagataaagctaaacgtgatgcgtat 
acaaatgcggtaagcagagctgaagcaattctgaataaaacgcaaggtgcaaatacgtct 
aaacaagatgttgaagcggctattcaaaatgtttcaagtgctaaaaatgcattgaatggt 
gatcaaaacgctacaaatgcgaagaatgcagctaaaaatgcattaaataacttaacgtca 
attaataatgoaoaaaaacgtgacttaacaactaaaattgatcaagcaacaactgt^^^ 
ggtgttgaagctgtatctaatacgagtacacaattgaatacagcgatggctaacttgcaa 
latggtattaatgataaaacaaatacaotagcaagtgaaaactatcatgatgctgattca 
gataagaaaaotgcttatactcaagocgttaogaacgcagaaaatattttaaataaaaat 
Sgtggatcaaatttagaoaaaactgccgttgaaaacgcgttgtcacaagttgctaatgcg 
aLlaegccctaaatggtaaccataatttagagcaagctaaatcaaatgcaaaoacta^^ 
ataaacggacttcaacatttaacaactgctcaaaaagataaattgaaacaacaagtgcaa 
caagcaciaaatgttgcaggtgtagatactgttaaatcaagtgccaacacattaaatggt 
i «.^«»4.4.a«a#vaQsf-arT^9t>an»»rTa)-aar!;3f?aactacaaaaaatggccaaaac 



tatcttgatgotaoagaacgtaacaaaacaaactataacaatgctgttgatagtgotaat 

oototcattaatgcaacaagoaatccaaatatggatgctaatgcaattaaccaaatcgcc 

ISaSaagtgacatcaacgaaaaatgcattagatggtaoacataatttaaogcaagcgaaa 

caaacagcaacaaatgccatcgatggtgctaotaacttaaataaagcgcaaaaagatgcg 

ttaaaagcacaagttacaagtgcgcaacgtgttgcaaatgtaaoaagtatccaacaaact 

gcaaatgaacttaatacagctatgggtcaattacaacatggtattgatgatgaaaatgca 

acaaaaoaaactcaaaaatatcgtgacgctgaacaaagtaagaaaactgcttatgatcaa 

gctgtagctgctgcgaaagcaattttaaataaacaaacaggttcaaattcagataaagca 

ocaottgaccgtgcattacaacaagtaacaagtacgaaagatgcattgaatggtgatgca 

aaactggcagaagcgaaagcggcagctaaacaaaaottaggcactttaaaccatattacg 

aatgcacaacgtactgacttagaaggccaaaacaatcaagcgacgactgttgatggcgtt 

aatactgtaaaaacaaatgccaatacattagacggcgcaatgaatagcttacaaggttca 

atcaatgataaagatgcgacattaagaaatcaaaattatcttgatgcggatgaatcaaaa 

caaaatgcatatacgcaagctgtcacagcggctgaaggcattttaaataaacaaactggt 

ggtaacacatctaaagcagacgttgataatgcattaaaegcagttacaagagcgaaagcg 

gctttaaatggtgctgacaacttaagaaatgcgaaaacttcagcaacaaatacgattgat 

ggtttacctaacttaacacaattacaaaaagacaacttgaagcatcaagttgaacaagcg 

caaaatgtagcaggtgtaaatggtgttaaagataaaggtaatacgttaaatactgccatg 

ggtgcattacgtaSaagtatccaaaatgataatacgacgaaaacaagtcaaaattatctt 

gatgcatctgacagcaacaaaaataattacaatactgctgtaaataatgcaaatggtgtt 

attlatgcaacgaacaatccaaacatggatgctaatgcgattaatggcatggcaaatc^^ 

gtcaatacaacaaaagcagcgttaaatggtgcacaaaacttagctcaagct^aacaaat 

gcgacgaacacaattaacaacgcacatgacttaaacoaaaaacaaaaagatgcattaaaa 

icacaagttaacaatgcacaacgtgtatctgatgcaaataacgttcaacacactgcaact 

gaattgaacagtgcgatgacagcacttaaagcagctattgctgata^gaaagaacaaaa 

gcaagcggtaattatgtcaatgctgatoaagaaaaaogtcaagcgtatgattcaa^^^ 

actaacgctgaaaatatcattagtggtacaccgaatgcgacattaacagtcaatgaogta 

aatagtgcggcatcacaagtcaatgcggctaaaacagoattaaatggtgataacaactta 

cgtgtagciaaagagcatgccaacaatacaattgaoggcttagcacaattgaataatgca 

caaaaagcaaaattaaaagaacaagttcaaagtgcaaotaoattagatggtgttcaaact 

gttaaaaatagttctcaaacgttgaataoagcgatgaaaggcttaagagatagtattgcg 

aatgaagcaaoaattaaagcaggtcaaaactacactgacgcaagtccaaataatcgtaac 

gagtaogacagtgcagttactgcagcaaaagcaatcattaatcaaacatcgaacccaacg 

atggaaccaaatactattacgcaagtaacatcacaagtgacaactaaagaacaggcatta 

aatggtgcgcgaaacttagctcaagctaagacaactgcgaaaaacaacttgaataactta 

acatcaattaacaatgcacaaaaagatgcgttaacgcgcagcattgatggtgcaacaaca 

gtagctggtgtaaatcaagaaactgcaaaagcaacagaattaaataacgcaatgcatagt 

ttacaaaatggtatcaatgatgagacacaaacaaaacaaactcagaaatacatagatgca 

gagccaagtaagaaatcagcttatgatcaagcagtaaatgcagcgaaagcaattttaaca 

aaagctagtggtcaaaatgtagacaaagcagcagctgaacaagcattgcaaaatgtgaac 

agtacgaagaoggcgttgaacggtgatgcgaaattaaatgaagctaaagcagctgcgaaa 

caaaogttaggtacattaacacacattaataatgcacaacgtacagcgttagacaatgaa 

attacacaagcaacaaatgttgaaggtgttaatacagttaaagccaaagcgcaacaatta 

gatggtgctatgggtcaattagaaacatcaattcgtgataaagacacgacgttacaaagt 

Saaaattatcaagatgotgatgatgctaaacgaaotgottattctcaagcagtaaatgca 

gcagcaactattttaaataaaacagctggcggtaatacacctaaagcagatgttgaaaga 

gcaatgcaagctgtcacacaagcaaatactgcattaaaeggtattcaaaacttagatcgt 

gcgaaacaggctgctaacacagcgattacaaatgcttcggacttaaatacaaaacaaaaa 

gaagcattaaaagcacaagtaaoaagtgcaggacgtgtatctgcagcaaatggtgttgaa 
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cacactgcgactgaattaaatactgcgatgacagctttaaagcgtgooattgctgataaa 
gctgagacaaaagctagtggtaactatgtcaatgctgatgcgaataaacgtcaagcatac 
gatgaaaaagttacagctgccgaaaatatcgttagtggtacaccaacaccaacgttaaca 
ccagcagatgttacaaatgoagcaacgcaagtaacgaatgctaagacgcagttaaacggc 
aatcataatttagaagtagcgaaacaaaatgctaacactgcaattgatggtttaaccccc 
ttaaatggtccgcaaaaagoaaaacttaaagaacaagtgggtcaagcgacgacgttgcca 
aabgttcaaactgttcgtgataatgoacaaacattaaacactgcaatgaaaggtctacga 
gatagcattgcgaatgaagcaacgattaaagcaggtoaaaactacaoagatgcaagtcaa 
aacaaacaaactgactacaacagtgcagtcactgcagcaaaagcaatcattggtcaaaca 
actagtccatcaatgaatgcgcaagaaattaatcaagcgaaagaccaagtgacagctaaa 
caacaagcgttaaacggtcaagaaaacttaagaactgcgcaaacaaatgcgaagoaacat 
ttgaacggcttaagtgacttaactgacgctcaaaaagatgcagtgaaacgtcaaatogaa 
ggtgcaacgcatgttaatgaagtaacacaagcaoaaaataatgcggatgcattaaataca 
gctatgacgaactcgaaaaatggtattcaagatcagaataogattaagcaaggtgttaac 
ttoactgatgccgacgaagcgaaacgtaatgoatatacaaatgcagtgacgcaagctgaa 
caaattttaaataaagcacaaggtccaaatacttcaaaagacggtgtcgaaactgcgtta 
gaaaatgtacaacgbgctaaaaacgaattgaacggtaatcaaaatgttgcgaacgctaag 
acaactgcgaaaaatgcattgaataacctaacatcaattaataatgcacaaaaagaagoa 
ttgaaatcacaaattgaaggtgcgacaacagttgcaggtgtaaatcaagtgtctacaacg 
gcatctgaattaaataoagoaatgagcaacttacaaaatggtattaatgatgaagcagct 
acaaaagcagctcagaaatatactgatgcagatagagaaaaacaaactgcatacaatgac 
gctgtaacagcagcbaaaacgttattagataaaacagctggttcaaatgacaataaagca 
gctgttgaacaagcattacaacgtgtgaatactgctaaaacagcattaaatggtgacgag 
cgattaaatgaagcgaagaacacagctaaacaacaagtagcgacaatgtcacaattaact 
gatgctcaaaaagcaaacttaacatcgcaaatogaaagtggtacgactgttgcaggtgtt 
caaggtabtcaagctaatgocggtactttagatcaagcaatgaatcaattaagacaaagt 
attgottctaaagatgcgactaaatcaagcgaagattatcaageicgcgaatgcagattta 
caaaatgcataoaatgatgcggtaactaatgctgaaggtattattagtgcaacgaataac 
cctgaaatgaatcctgatacaattaaccaaaaagcgagccaagtgaacagtgcgaagtct 
gcattgaacggtgatgaaaaattagcagcagcaaaacaaactgcgaaatcagatatcggt 
cgtttgacagacttgaacaatgcacaacgaactgcggcaaatgctgaagtggatcaagca 
ccaaatcttgcagctgtcacagcggctaaaaataaagcaacatcgttaaatacagcgatg 
ggtaatttgaaacatgcacttgctgaaaaggataatacgaaacgtagtgtcaattacaca 
gatgcggatcaaccaaaacaacaagcgtatgatactgcggttacaoaagcagaagcaatt 
aotaatgctaatggcagcaacgcgaatgaaacacaagttcaagcagcactaaaccaattg 
aatoaagotaaaaatgaottgaatggtgataataaagttgctcaagcaaaagagtcagcg 
aaaogtgoattagcttcatatagtaacttgaataatgcgcaatcaactgcagcaactagt 
caaattgacaatgcaacgacagtagcaggcgtaactgctgcacaaaatactgctaatgaa 
ttaaatacagcaatgggtcaacttcaaaatggtataaatgaccaaaacactgttaaacaa 
caagtgaactttacagatgctgaccaaggtaagaaagatgcttacacaaatgctgtcacg 
aatgctcaaggtattttagataaagcacacggtcaaaatatgacgaaagcacaagttgaa 
gctgcattaaatcaagtaacgactgctaagaatgctttaaacggtgacgcaaatgtaaga 
caagoaaaatcagatgcgaaagcaaacttaggtacattaaoacacttaaataatgcacaa 
aaacaagatttaacatcacaaatcgaaggcgcaacaacagtcaacggtgtaaatggtgtt 
aaaacgaaagcacaagacttagatggtgcaatgcaacgattacaatcagctatagcaaat 

tttgataatgctatcacacaagctgaatcttacttaaataaagatcacggtgcgaataaa 
gataagcaagctgttgaacaagcaattcaaagtgtaacgtctactgaaaatgctttgaac 
ggtgacgcgaacttacaacgcgctaaaactgaagctatacaagctatcgataacttgaca 
catttgaataoaccacaaaaaacagcattaaaacaaoaagtgaaogctgcgcaacgtgta 
tcaggtgtaaotgatotgaaaaatagtgctacatcactfcaataatgcgatggatcaatta 
aaacaagoaattgotgatcatgacaoaattgtagctagtggtaattaoactaacgcgagt 
cctgataagcaaggtgcttatactgatgcatataatgctgcgaaaaacattgtaaatggt 

gctgaaacaggttteaacggtgaScaaaet^^ 

gcattacgtcaaatgacacatttatctgatgcacaaaaacaaagtattactggtcaaatt 
gatagcgcgacaoaagteaotggcgttoaaagtgtgaaagacaacgcgacaaatcttgat 
aatgcaatgaatcaacttcgaaatagtattgcgaataaagatgatgtaaaagcgagtcaa 
ocatatgttgatgcagatagagataaacaaaatgcatacaatacagcagttacaaatgct 
gaaaatatcattaatgcaacgagtcagccgacacttgatccatctgcagtaacacaagoa 
gctaatcaagtgagcactaacaaaactgcgcttaatggtgcacaaaacttagcgaataaa 
aagcaagaaacgactgctaaoatcaaccaattaagtcatttaaataatgctcaaaagcaa 
gatttaaatacgcaagtgacaaatgcaccaaatattagcacagtaaatcaagtgaaaact 
aaagctgaacaattagatcaagcaatggaacgtttaatcaacggaatccaagacaaagat 
caagtgaaacaaagtgttaactttacagatgcagatccagaaaaacaaacagcatacaac 
aatgcggtaactgctgctgaaaatattattaatcaagcaaatggtacaaatgcgaaccaa 
tcacaagttgaagcagcactttcaactgtaacaactacgaaacaagogttgaatggtgat 
agaaaagtaacagatgctaaaaaoaatgcaaaccaaaoattatctacgttagataactta 
aacaatgcacaaaaaggtgctgttactggaaacatcaatcaagcgcacactgtagctgaa 
gtaacgcaagccattcaaaccgctcaggaactgaabacagcgatgggtaacttgaaaaat 
agcbbgaabgataaagacacbacacbbggcagtcaaaacbbbgcagabgcagabccagag 
aagaaaaabgcabacaabgaagcggbboabaatgcbgaaaababbbbaaataaabcbaca 
ggbacgaacgbgccbaaagabcaagbbgaagoagcbabgaabcaagbgaabgcbacaaaa 
gcagcgcbtaabggbactcaaaaccttgaaaaagcbaaacaacacgcaaabacagcaabb 
gacggtbtaagacabbbaacaaatgcacaaaaagaggcabbaaaacaabbggtacaacaa 
tcgacbacbgbbgcagaagcacaaggbaabgagcaaaaagcaaacaabgbbgabgcagca 
abggacaaatbacgtcaaagbabbgcagabaabgcgacaacaaaacaaaaccaaaabbab 
actgabgcaagtcagaabaaaaaggatgcgbacaabaabgcbgbcacaacbgcacaaggb 
attatbgabcaaacbacaagbccaacbbbagabccgacbgbbabcaabcaagcbgcbgga 
caagtaagcacaactaaaaabgcabbaaabggbaatgaaaaccbagaggcagcgaaacaa 
caagcgtcacaatcatbaggtboabbagabaacbbaaabaatgogcaaaaacaaacagbt 
actgabcaaatbaabggcgcgoataotgbbgabgaagcaaatcaaatbaagcaaaatgcg 
caaaaobbaaabacagcgabgggtaacbbgaaaoaagogabagcbgacaaagabgcbacg 
aaagcgacagtbaacbtcactgabgcagabcaagcaaaacaacaagcatataacactgct 
gttacaaabgcbgaaaatatcabttcaaaagcbaabggoggcaabgcaaoacaagcbgaa 
gttgaacaagcaabcaaacaagttaatgctgoaaaacaagcatbaaabggtaabgccaac 
gbtcaacabgoaaaagaogaagoaacagcatbaattaatagcbcbaabgaccbbaaccaa 
gcacaaaaagacgcattaaaacaacaagbbcaaaabgcaacbacbgtagcbggbgbaaac 
aatgtbaaacaaacagcacaagagbbaaacaabgcbabgacacaatbaaaacaaggcabb 
gcagabaaagaaoaaacaaaagcbgabggbaacbttgtcaabgcagabccbgabaagcaa 
aabgcababaabcaagcagbagcgaaagcbgaagcabbaabbagbgcbaogccbgabgbb 
gbcgbbacaccbagcgaaabbaobgcagogbbaaabaaagbbacgcaagcbaaaaabgab 
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ttaaatggtaatacaaacttagcaacggcgaaaoaaaatgttcaacatgctattgatcaa 
ttgccaaacttaaaccaagcgcaacgtgatgaataoagcaaaoaaatcacgcaagcaaca 
cttgtaccaaacgtcaatgctattcaacaagcggcgacaacgcttaatgacgcgatgaca 
caattgaaacaaggtattgcgaataaagcacaaattaaaggtagcgagaactatcacgat 
gctgatactgacaagcaaacagcatatgataatgcagtaacaaaagcagaagaattgtta 
aaacaaacaacaaatccaacaatggatccaaatacaattcaacaagcattaaotaaagtg 
aatgacacaaatcaagcacttaacggtaatcaaaaattagctgatgccaaacaagatgct 
aagacaacacttggtacactagatcatttaaatgatgctcaaaaacaagcgctaacaact 
caagttgaacaagcaccagatattgcaacagttaataatgttaagcaaaatgctcaaaat 
ctgaataatgctatgactaacttaaacaatgcattacciagataaaactgagacattaaat 
agcattaactttactgatgcagatcaagctaagaaagatgcttatactaatgcggtttca 
catgcagaaggtattttatctaaagcaaatggcagcaatgcaagtcaaaotgaagtggaa 
caagcgatgcaaogtgtgaacgaagcgaaacaagcattgaatggtaatgacaatgtacaa 
cgtgcaaaagattgcagcgaaacaagtgattacaaatgcaaatgatttaaatcaagcgcaa 
aaagatgcattaaaacaacaagtcgatgctgcgcaaactgttgcaaatgtaaacacgatt 
aagcaaacagcacaagatttaaatcaagcaatgacacaattgaaacaaggtattgcagat 
aaagaccaaactaaagcaaatggtaactttgtcaatgctgatactgataagcaaaatgct 
tacaacaatgcggtagcacatgctgaacaaataattagtggtacaccaaatgoaaacgtg 
gatccacaacaagtggctoaagcgttacaaoaagtgaatcaagctaagggtgatttaaac 
ggtaaccataacttacaagttgctaaagacaatgcEiaatacagccattgatcagttacca 
aacttaaatcaaccacaaaaaacagcattaaaagacceB.gtgtcgcatgcagaacttgtt 
acaggtgttaatgctattaagcaaaatgctgatgcgttaaataatgcaatgggtacattg 
aaacaacaaattcaagcgaacagtcaagtacoacagtcagttgactttacacaagcggat 
caagaoaeiaoaaoaagcatatsiacaatgcggctaaccaagcgceB.oaaatc!gcaaatggc 
ataccaacacctgtattgacgcotgatacagtaacacaagcagtgacaactatgaatcaa 
gcgeiaagatgcattaaacggtgatgaaaea.ttagcacaagcgaaacaagaagctttagca 
aatcttgatacgttacgcgatttaaatcaaccacaacgtgatgcattacgtaaccaaatc , 
aatcaagcaoaagcgttagctacagttgaacaaactaaacaaaatgcacaaaatgtgaat ' 
acagcaatgagtaaottgaaacaaggtattgcaaacaaagatactgtcaaagcaagtgag 
aactatcatgatgctgatgccgataagcaaacagcatatacaaatgcagtgtctcaagcg 
gaaggtattatcaatcaaacgacaaatccaacgcttaacccagatgaaataacacgtgca 
ttaacbcaagtgactgahgctaaaaatggcttaaacggtgaagctaaattggcaactgaa 
aagcaaaatgctaaagatgccgtaagtgggatgacgcatttaaacgatgctcaaaaacaa 
gcattaaaaggtoaaatcgatcaatcgcotgaaattgctacagtgaaccaagttaaacaa 
acagcaaogagootagatoaagcaatggatcaattatcacaagctattaatgataaagct 
casiacattagoggacggtaattacttaaatgcagatcctgacaaacaaaatgogtataaa 
caggcagtagcaaaagctgaagcattattgaataaacaaagtggtactaatgaagtacaa 
gcacaagttgaaagcatcactaatgaagtgaacgcagcgaaacaagcabtaaatggtaat 
gacaatttggcaaatgcaaaacaacaagcaaaacaacaattggcgaacttaacacactta 
aatgatgcacaaaaacaatcatttgaaagtcaaattacacaagcgccactcgttacagat 
gtcactacgattaatcaaaaagcacaaacgttagatcatgcgatggaattattaagaaat 
agtgtbgcggataatcaaacgacattagcgtctgaagattatcatgatgcaactgcgcaa 
agacaaaatgactataaccaagctgtaacagctgctaataatatcattaatcaaactaca 
tcgcctacgatgaatccagatgatgttaatggtgcaacgacacaagtgaataatacgaaa 
gttgcattagatggtgatgaaaaccttgcagcagctaaacaacaagcaaacaacagactt 
gatcaactagatcatttgaataatgcgcaaaagcaacagttacaatcaoaaattacgcaa 
tcatctgatattgotgcagttaatggtcacaaacaaacagcagaatctttaaatactgcg 
atgggtaacttaattaatgcgattgcagatcatcaagccgttgaacaacgtggtaacttc 
atcaatgctgatactgataaacaaactgcttataatacagcggtaaatgaagcagcagca 
atgattaacaaacaaactggtcaaaatgcgaaccaaacagaagtagaacaagotattaot 

aatgcgacgoaagcaattgatgocttaacaagcttaaatgatcctcaaaaaacagcatta 
aaagaccaagttacagctgcaactttagtaactgcagttcatcaaattgaacaaaatgcg 
aatacgcttaaccaagcaatgcatggtttaagacagagcattcaagataacgcagcaact 
aaagoaaatascaaatatatcaacgaagatcaaccagagcaacaaaactatgatcaagct 
gttcaagccgcaaataatattatoaatgaaoaaactgcaacattagataataatgcgatt 
aatoaagcagcgaaaaotgtgaatacaacgaaagcagcattacatggtgatgtgaagtta 

caaaaacatatggaagatacgttaattgatagtgaaacaactagaacagcagttaagcaa 
gatttgactgaagcacaagcattagatcaacttatggatgcattacaacaaagtattgct 
gacaaagatgcaacacgtgcgagcagtgcatatgtoaatgcagaaccgaataaaaaacaa 
tccCatgatgaagcagttcaaaatgctgagtctatcattgcaggattaaataatccaact 
atcaataaaggtaatgtatcaagtgcgactcaagcagtaatatcatctaaaaatgcatta 
gatggtgttgaacgattagctcaagataagcaaactgctggaaattctctaaatcattta 
gatcaattaacaccagctcaacaacaagcgctagaaaatcaaattaataatgcaacaact 
cgtggcgaagtagcacaaaaattaactgaagcacaagcacttaaccaagcaatggaagct 
ttacgtaatagcattcaagatcaacagcaaacggaagcgggtagcaagtttatcaatgaa, 
gataaaccacaaaaagatgcttaccaagcagcagttcaaaatgcaaaagatttaattaat 
caaacfcaacaatccaacgcttgataaagcacaagttgaacaattgacacaagctgttaac 
caagctaaagataacctacacggtgatcaaaaacttgcagacgataaacaacatgcggtt 
actgatttaaatcaattaaatggtttgaataatccgcaacgtcaagcacttgaaagccaa 
ataaacaacgcagcaactcgtggcgaagtagcacaaaaattagctgaagcaaaagcgctt 
gatcaagcaatgcaagcattacgtaatagtattcaagatcaacaacaaacagaatctggt 
agcaagtttatcaatgaagataaaccgcaaaaagatgcttaccaagcagcagttcaaaat 
gcaaaagatttaattaaccaaacaggtaatccaacactcgacaaatcacaagtagaacaa 
ttgacacaagcagtaacaactgcaaaagataatctacatggtgatcaaaaacttgotcgt 
gatcaacaacaagcagtaacaactgtaaatgcattgcceiaacttaaatcatgcacaacaa 
caagcattaactgatgctataaatgcagcgcctacaagaacagaggttgcacaacatgtt 
caaactgctactgaacttgatcacgcgatggaaacattgaaaaataaagttgafccaagtg 
aatacagataaggctcaaccaaattacactgaagcgtcaactgataaaaaagaagcagta 
gatcaagcgttacaagctgcagaaagcattacagatccaactaatggttcaaatgcgaat 
aaagacgctgtagaccaagtattaactaagcttcaagaaaaagaaaatgagttaaatggt 
aatgagagagtcgcbgaagctaaaacacaagcgaaacaaactattgaccaattaacacat 
ttaaatgctgatcaaattgcaactgctaaacaaaacattgatcaagcgacgaaacttcaa 
ccaattgctgaattagtagatcaagcaacgcaattgaatcaatctatggatcaattacaa 
caagcagttaatgaacatgotaacgtbgagcaaactgtagattacacacaagcagattca 
gataaacaaaabgctbabaaacaagcbattgctgatgctgaaaaCgtabbgaaacaaaat 
gcgaabaagcaacaagtggabcaagcacttoaaaatabtttaaabgcaaaacaagcabba 
aatggtgabgaacgtgbagcactbgcbaaaacaaabggtaaacatgacabcgaccaabtg 
aatgc a ttaaacaatgctcaacaagatggat tcaaaggtogcatogatoaatcaaacgat 
btaaabcaaatccaacaaattgbagatgaggccaaggcacttaatogbgoaatggatcaa 
bbgtcacaagaaabcactgacaabgaaggacgcacgaaaggbagcacgaacbabgtcaat 
gcagatacacaagbcaaacaagbababgatgaaacggbtgabaaagcgaaacaagcacbb 



wo 02/OS9I48 



- 102 - 



PCT/EP02/00546 



gataaatcgactggtcaaaacttaactgcaaaacaagttatcaaattaaatgatgcagtc 
actgcagctaagaaagcattaaatggtgaagaaagacttaataatcgtaaagctgaagca 
ttaoaaagattggatcaattaacacatctaHacaatgctcaaagacaattagcaatccaa 
caaattaataatgctgaaacgctaaataaagcatctcgagcaattaatagagcaactaaa 
ttagabaatgcaatgggtgcagbacaacaatatattgacgaacagcaccttggtgttatc 
agcagcacaaatbacatcaatgcagatgacaatttgaaagcaaattatgataatgcaatt 
gogaatgcagcacatgagttagataaagtgcaaggtaatgcaattgcaaaagotgaagca 
gagoaattgaaacaaaatattatcgatgctoaaaatgcattaaatggagaccaaaacott 
gcaaatgccaaagataaagcaaatgogtttgttaattcgttaaatggattaaatcaacag 
caacaagatcttgcacataaagcaattaacaatgccgatactgtatcagatgtaacagat 
attgttaataatcaaattgactbaaatgatgcaatggaaacattgaaacatttagttgac 
aabgaaabbccaaabgcagagcaaacbgtcaatbaccaaaaogcbgacgataatgcbaaa 
acaaacbbogabgatgccaaacgtcbagcaaabacattgotaaatagbgataacacaaab 
gbgaabgatatcaatggcgcaabccaagcagbcaatgatgcaatccabaatcttaabggb 
gatcaacgactacaagabgcbaaagacaaggcaatbcaabctabtaabcciagctbtagcb 
aabaagcbaaaagaaabcgaagcttcaaatgcgacggatcciagacaagcttattgcgaaa 
aataaagcagaagaabbggcaaacagcabcabcaacaacabbaataaagcaacaagbaab 
caggcbgbabcbcaagbbcaaacagcaggcaaccacgcgattgaacaagbgcabgccaab 
gaaabaccaaaagcaaaaabbgabgccaabaaagacgbtgataagcaagbbcaagcabta 
attgacgaaattgatcgaaatccaaatcbaacagataaggaaaaacaagcacbbaaagab 
cgbabbaabcaaabacbbcaacaaggbcabaacggcabbaacaabgcgatgacbaaagaa 
gaaatbgaaoaagccaaagcaoaacbtgcgcaagcattacaagacatcaaagatttagtg 
aaagcbaaagaagatgcgaaaoaagatgttgataaacaagttoaagotttaattgacgaa 
abcgabcaaaatccaaatctaacagataaggstaaaacaagcacttaaagatcgtattEiat 
caaabacbtcaaceiaggtcatarcgacattajiicaaCgcgatgacaaaagaag'caattgaa 
caagcaaaagaacgtbtagcgca2igcabtgcaagacatceiaagatttagtgaaagctacta 
gaagabgcgaaaaatgatattgataaacgtgtacaagctbbaabtgacgaaatcgabcaa 
aabccaaabctaacagabaaggaaaaacaagcacbtaaagatcgaattaatcaaatactt 
caacaaggtcabaacgacatbaacaatgcgcbgactaaagaagaaattgagcaggcaaaa 
gcacaacttgcacaagcabbgcaagacatcaaagatbbagtgaaagctaaagaagatgcg 
aaaaabgc.aabaaaagccbbagcbaabgcgaagcgCgatcaaabcaabbcaaabccagab 
bbaacaccbgagcaaaaagcaaaagcgcbcaaagaaatbgacgaagctgaaaaacgagca 
ctacaaaacgbbgagaabgctcaaactabagabcaatbaaabcgaggabbaaacbbaggb 
ttagabgacabtagaaatacacabgbatgggaggttgabgaacaacctgcbgbaaatgaa 
abbtttgaagcaacacctgagcaaatcctagttaatggbgaactcabbgbacatcgtgat 
gacabcatbaoagaacaagababbcbbgcacacabaaacbtaabtgabcagctttcagca 
gaagbaatcgabacaocabcaacbgcaacgatttcbgatagcbtaacagcaaaagbtgaa 
gtbacattgcbtgatggabcaaaagbgattgttaatgbtccbgtaaaagtbgbagaaaaa 
gaabbgbcagbagbcaaacaacaggcaattgaatcaatogaaaabgcggcacaacaaaag 
abtaabgaaabcaabaatagbgtgacatbaaoactggaaoaaaaagaagcbgcaabtgca 
gaagtbaabaagcbbaaacaacaagcaattgatcatgbtaacaatgcaccbgabgbtcab 
bcagbtgaagaaabbcaacaacaagaacaagcgoatabtgaacaabtbaatccagaacaa 
tttacgatbgaacaagcaaaabcaaabgcaattaaatcgatbgaagatgcaatbcaacab 
abgatbgatgaaatcaaagctcgtactgatctaacagabaaagagaagcaagaagcbatt 
gcbaagttaaatcaabbaaaagaaoaagcaattoaagcgabbcaacgtgcgcaaagcatc 
gabgaaataagtgagcaabbggaacaabbbaaagctcaaabgaaagcagcbaatccaaca 
gcaaaagaacbagctaaacgcaagcaagaagcbabtagbagaattaaagactbtbcaaab 
gaaaaaataaabagbattcgaaabagtgaaabbggcacagcbgatgaaaaacaagcagca 
atgaatcaaabCaacgaaattgtgcbtgaaacaabtagagabatbaataatgcgcataoa 
ttaoagoaagttgaggctgcattgaacaatggtabtgotcgaabbbcagcagtaoaaatt 
gtaacabctgatcgtgctaaacaabogtcaagbactggaaabgaatctaabagccattta 
acaabbggttatggaactgcaaatcabccatbtaacagbbcgacbattggacataaaaag 
aaacbbgatgaagatgatgacattgatccacbtcatabgcgbcactbtagtaataabttc 
ggtaabgttattaaaaaogctattggtffbggtgggtatctctggtttactagctagtttc 
tggttcttcattgcoaaacgtcgtcgtaaagaagatgaagaggaagaattaaaaataaga 
gataabaabaaagatbcaataaaagagactttagacgatacaaaacatttaccacbttta 
bbtgcgaaacgbcgcagaaaageiagabgaagaagatgbbacbgttgaagaaaaagattcg 
cbaaataatggcgagtcactcgabaaagttaaacatacgccgbtctbcttaccaaaacgb 
cgtcgtaaagaagatgaagaagatgtggaagttacaaatgaaaacacagatgaaaaagtg 



aaaaagaaaaatcaaaaagabaaccaatccaaagacaaaaagbcagcatcaaaaaatacb 
tctaaaaaggbagcagctaaaaagaagaaaaagaaagcbaagaaaaataaaaaataa 
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vnyrdkiqkfsirl^vgtfstviatlvflgfntsqaliaaetaqpaswkqkqqsniieqt 
enresqvqnsijisqngqslsatheneqpiiisqanlvdqkvaqssttndeqpasqnvntkk 
dsataattqpdkeqskhkqnesqsankngndnraahvenheanvvtaadssdngnvqhdr 
nelqaffdanyhdyrfidrenadsgtfnyvkgifdkintllgsndpinnkdlqlaykele 
qavalirtmpqrqgtsrrsnriqtrsvesraaeprsvsdyqnanssyyvenandgsgypv 
gtylnasskgapynlpttpwntlkasdskeialmtakqtgdgyqwvikfnkghaphqnmi 
fwfalpadqvpvgrtdfvtvnsdgtnvqwshgagagankplqcjpntfeygvndphrshdfki 
mrsgqviydwptvhiysledlsrasdyfseagatpatkafgrqnfeyingqkpaespgv 
pkvytEigqgdasytis£ktqgptvnklyyaaggraleynqlfmysqlyvestqdhqqrl 
nglrqwnrtyrigttkrvevsqgnvqtkkvXestnlniadfvddplsyvktpsnlwlgf 
ysnnantnafrpggaqqlneyqlsqlEtdqklqeaartmpirlitiigfaypdaygnsetl 
vpvnltvlpeiqhnikffknddtcpiiaekpfskqaghpvfyvyagnqgnasvnlggsvts 
iqplrinltsnenftdkdMqitgiprtlhienstnrpnnaremielvgnllpgdyfgti 
rfgrkeqlfeirvkphtptibttaeqlrgtalqkvpvnisgipldpsalvylvaptnqtt 
nggseadqipsgytilatgtpdgvhntitirpqdywf ippvgkgirawyynkwasnm 
snavtilpddipptirmpvginakyyrgdevnftmgvsdrhsgiknttittlpngwtsnl 
tkadknngslsitgrvsmnqafnsditfkvsatdnvimttndBqskhvsihvgkisedah 
pivlgntekwwnptavsndekqsiitafmnknqnirgylastdpvtvdnngnvtlhyr 
dgssttldatnvmtyepwkpeyqtvnaaktatvtiakgqsfsigdikqyftlsngqpip 
sgtftnitsdrtiptaqevsqmnagtqlyhitatnayhkdsedfyislkiidvkgpegdq 
rvyrtstydlttdeiskvkqafinanrdvitlaegdisvtntpnganvstitvninkgrl 
tksfasnlanmaflrwvnfpqdytvtwtnakianrptdgglswsddhksliyrydatlgt 
qittndiltialkatttvpglmnitgneksqaeaggrpnfrttgysqsnattdgqrqftl 
ngqviqvldiinpsngyggqpvfcnsntranhsnstwnvnepaangagaftidhwksns 
thnasdavykaqlyltpygpkgyvehlnqpitgnttdainiyfvpsdlvnptisvgnytnh 
qvfBgetftntitandnfgvgsvtvpntsqitgtvdaMihqhvEatapnvtsatnktinll 
atdtsgntattsfnvtvkplrdlQTrwgtsstaanpvrlanisnnatvsqadqttiinslt 
ftetvpnrsyarasaneitsktvsmrsrtgnnanvtvtvtyqdgttstvtypvkhvipei 
vahshytvqgqdfpagngssasdyfklsngsdiadatitwvsgqapnkdntrigeditvt 
ahilidgettpitktatykwrtvpkhvfetargvlypgvsdmydakgyvkpvimswstai 
aqhBvnfqfvgtygpnkdvvgistrlirvtyanrqteaitilskvkpdppridemBVtyka 
gltnqeikvnnvlnnssvklfkadntplnvtnithgsgfsswtvsdalpnggikakssi 
smrmvtyttqdehgqwtvtrnesvdsndsatvtvtpqlqattegavfikggdgfdfghv 
erfiqnpphgatvawhdspdbwkntvgnthktawtlpngqgtmvevpvkvypvanaka 
psrdvkgqnltngtdaitinyitfdpntntngitaawaurqgpnnqqagvqhlnvdvtypgi 
saakrvpvtvnvyqfefpqttytttvggtlasgtqasgyahmqnatglptdgftykwnra 
ttgtndanwsainnkpnvakwnakydviynghtfatslpakfwkdvqpakptvtetaag 
aitiapganqtvnthagnvttyadklvikrngiivvttftrmntspwvkeasaatvagia 
gtimgitvaagtfnpadtiqwatqgsgetvsdeqrsddftwapqpnqattkiwqnghi 
ditpnnpsghliiiptqaKdiaytekvgngaehsktinvvrgqrmqwtianlqpdyvtldaq 
tgkvtfnantikpnsBititpkagtghsvssnpstltapaaatvntteivkdygBnvtaa 
einnavqvankrtatikngtaitiptnlaggstttipvtvtyndgsteevqesiftkadkre 
litaknhlddpvstegkkpgtitqynnainhnaqqqintakteaqqviimeratpqqvsda 
1 tfcvraaqtkidqakallqiikednsqlvtskmilqssvnqvps bagmtqqsidnynakkr 
eaeteitaaqrvidngdataqqisdelthrvdnaltalnqaHidltadthaleqavqqlnr 
tgtttgkkpasitayimsiralqsdltsaknsanaiiqkpirtvqevgsaltnvnrvnsr 
Itqainqlvpladnsalktaktkldeeinksvttdgmtqssiqayenakragqtestnaq 
nvinngdatdqqiaaektkveekynslkqaiagltpdlaplqtaktqlqndidqptsttg 
mtsasiaafneklsaartkiqeidrvlashpdvatirqnvtaanaaksaldqamgltvd 
kapl enaknqlqysi dtqts ttgmtqdsiaaynakl taamkiqqinqvl agsp tveqin 
tntstanqaksdldharqaltpdkaplqtaktqleqsinqptdfctgmttaElnaynqklq 
aarqklteinqvlngnptvqnindlcvteanqakdqlntarqgltldrqpalttlhgasnl 
nqaqqnnf tqqinaaqnhaaletiksnitalntamtklkdsvadnntiksdqnytdatpa 
nkqaydnavnaakgvdgettnptmdvntvnqkaasvkstkdaldgqqnlqrakteatnai 
thasdinqaqknaltqqvnsaqiivqaviidikqttqslntamtglkrgvanhnqvvqsdny 
■vnadtnkkndyrmayniiandi ingnaqhpvi tpsdvnnalsnvtskehalngeaklnaak 
qeantalghlnnlimaqrqnlqsqingahqidavntikqnatiUnsaingixlrqavadkdq 
vkrtedyadadtakqnayasavssaetiinqttnptmsvddvnratsavtsnktialiigye 
klaqsktdaaraidalphlnnaqkadvkskinaasniagvntvkqqgtdlntamgnlqga 
indeqttlnsqnyqdatpskktaytnavqaakdilnksngqnktkdqvteajffliqvnsakn 
nldgtrlldgakqtakqqlnimtlilttaqktnltnqinsgttvagvqtvqsnantldqani 
ntlrqsiankdatkasedyvdanndkqtayimavaaaetiinansnpeBinpstitqkaeq 
vnssktalngdenlaaakqnaktylntlts i tdaqknnli sqi tsatrvsgvdtvkqnaq 
hldqamaslgpginnesqvkssekyrdadtnkqiqeyiaiiaifcaakedlnkstgpntaqnav 
eaalqrvrmakdalngdakliaa<saaak<Sllgtlthittaqrndltnqisqatnlagves 
vkqnansldgaiagnlqtaindkBgtlasqnfldadeqkmaynqavsaaetilnkqtgpn 
taktaveqalimvimakhalngtc^imakqaaitaingasdlnqtaakdalkaqangaq^ 
vsnaqdvqhnatelntamgtlkhaiadktn.tlasskyvnadstk<3piayttkvt3iaehiis 
gtptwttpsevtaaanqvnsakgelngderlreakqnanteddaltqlni^jqkaklkeq 
vgqanrledvqtvqtngqalnnamkglrdsianettvktsqnytdaspimqstynsavsn 
akgiinqtrmptmdtsaitqattqvimaknglngaenlmacpitakqffilntlsiacniiqk 
s ai s sgidr aghvs evtatknaa telntqmgnleqaihdqntvkqsvkf tdadkakrday 
tnavsraeailnktqgantskqdveaaiqnvssaknalngdqnvtnaknaaknalnnlts 
iiinaqkrdlttkidqattvagveavsntstqlntanianl<Bigindktntlasen;yhdads 
dkktaytqavtnaenilnknsgsnldktavenalsgyanakgalngntmlegaksnantt 
inglqhlttaqkdklkqqvqqaqnvagvdtvkssantlngamgtlmsiqdntatkngqn 
yldatemktnynnavdsangvinatsnpnmdanainqiatqvtstknaldgthnltqak 
qtatnaidgatnlnkaqkdalkaqvtsaqrvanvtsiqqtanelntamgqlqhgiddena 
tkqtqkyrdaeqskktaydqavaaakailnkqtgsnsdkaavdralqqvtstkdalngda 
klaeakaaakgnlgtlnliitnaqrtdlegqnnqattvdgvntvktnantldgatnnslqgs 
indkdatlmgnyldadeskmaytqavtaaegilnkqtggntskadvdnalnavtraka 
alngadnlmaktsatntidglpnltqlqkdnlkliqveqaqnvagvngvkdkgntlntani 
galrtsiqndnttktsqnyldasdsnknnyntavnnangvinatniipnmdanaingmanq 
vnttkaalngaqnlaqaktnatntirmahdlnqkqkdalktqvnijaqrvsdannvqhtat 
elnsamtalkaaiadkertkasgnyvnadqekrqaydskvtnaeniisgtpnatltvndv 
nsaasqvnaaktalngdrmlrvakehaiintiaglaqlniiaqkaklkeqvqsattldgvqt 
vknssqtln.tainkglrdsianeatikagqnytdaspnnmeydsavtaakaiinqtsnpt 
mepntitqvtsqvttkegalngamlaqakttaknnlnnltsirmaqkdaltrsidgatt 
vagvnqetakatelnnamhslqngindetqtkqtqkyldaepskksaydqavnaakailt 
kasgqnvdkaaveqalcpivns tktalngdaklneakaaakqtlgtl thinnaqr taldne 
itqatnvegvntvkakaqqldgamgqletsirdkdttlqsqnyqdaddakrtaysqavna 
aatilnktaggntpkadveramqavtqantalngiijildrakqaantaitnasdlntkctk 
ealkaqvtsagrvsaangvehtatelntamtalkraiadkaebkaagnyvnadankrgay 



wo 02/059148 



PCT/EP02/00546 



- 104 - 

dekvtaaenivsgtptptltpadvtaiaatgvtnaktqlngnhnlevakqnantaidglts 
Ingpgkaklkeqvgqattlpnvqtvrdnaqtlntamkglrdsianeatikagqnytdasg 
nkqtdynsavtaakaiigqttspsmnaqeinqakdqvtakqqalnggenlrtaqtnakqh 
Itiglsdltdaqkdavkrqiegathvnevtqaqnnadalntamtnltaigiqdqntikqgvn 
ftdadeakmaytnavtqaeqilnkaqgpntskdgvetalenvqsraknelngnqnvanak 
ttaknalnnltsiiinaqkealksqiegattvagvnqvsttaselntamanlqngindeaa 
tkaaqkytdadrekqtayndavtaaktUdktagsndnkaaveqalcjrvntaktalngde 
rlneakntakqqvatmshltdaqkanltsqiesgttvagvqgiqanagtldqamnqlrqs 
iaskdatkBsedyqdanadlqnayndavtnaegiisatnnpemnpdtinqkasqvnsaks 
alngdeklaaakqtaksdigrltdlnnaqrtaanaevdqapnlaavtaaknkatslntam 
gnlkhalaekdntkrsvnytdadqpkqqaydtavtqaeaitncingsnanetqvqaalnql 
ngakndlngdnkvaqakesakralasysnlnnaqstaatsqidnattvagvtaaqntane 
lntamgqlqngindqntvkqqvnftdadqgkkdaytnavtnaqgildkalig<Bimtkaqve 
aalnqvttaknalngdanvrqaksdakanlgtlthlnnaqkqdltsgiagattvngvngv 
ktkaqdldgamqrlqsaiankdqtkasenyidadptkktafdnaitqaesylnkdligank 
dkqaveqaiqsvtstenalngdanlqrakteaiqaidnlthlntpqktalkqqvnaaqrv 
sgvtdlknsatslrmamdqlkqaiadhdtivasgnytnaspdkqgaytdaynaakuivng 
spnvitnaadvtaatqrvnnaetglngdtnlatakqqakdalrcpnthlsdaqkqsitgqi 
dsatqvtgvqsvkdnatnldnamnqlmsiankddvkasqpYvdadrdkqnayntavtna 
eniinatsqptldpsavtqaanqvstnktalngaqnlankkqettaninqlshlmaqkq 
dlntqytnapnistvnqvktkaeqldqamerlingiqdlcdqvkqsviiftdadpekqtayn 
navbaaeniinqangtnanqsqveaalstvtttkqalitgdrkvtdaknnaiiqtlstldnl 
rmagkgavtgninqahtvaevtqaiqtagelntamgnlknslncJkattlgsqjifadadpe 
kknayneavhnaeni Inks tgtnvpkdgveaamnqvnatkaalngtcpilekakgjiatttal 
dglshltnaqkealkqlvqqsttvaeaqgneqKanavdaandklrqsiadnattfeiAqsny 
tdasqnkkdaynnavttaqgiidqttsptldptvinqaagqvsttknalngnenleeiakq 
qasqslgsldnlunagkqtvtdqingahtvdeanqikqnagnlntaiBgnlkqaiadkdat 
katvnftdadqakqqaynhavtnaeniiskanggnatgaeve^itaivnaakqalngnan 
vqhakdeatalinssndlnqaqkdalkqqvqnattvagvnnvkqtaqelnnamtglkggi 
adkeqtkadgnfvnadpdkqnaynqavakaealisatpdvwtpseitaalnkvtqaknd 
Ingntnlatakqnvqhaidqlpnlnqaqrdeyskqitqatlvpnvnaiqqaattlndaint 
qlkqgiankaqikgsenyhdadtdkqtaydnavtkaeellkqttnptmdpntiqqaltkv 
ndtnqalngngkladakqdakttlgtldhlndaqkgalttqveqapdiatvnnvkc^agn 
Innamtnlnnalgdktetlnsinftdadqakkdaytnavshaegilskangsnasgteve 
qamqrvneakqalngndnvqrakdaakqvitnandlnqaqkdalkqgvdaaqtvaiivntl 
kqtaqdlnqamtqlkggiadkdqCkangnfvnadtdkqnaynnavahaeqiisgtpnanv 
dpqqvaqalqgvnqakgdingnhnlqyafcdnaiitaidqipiilijiqpqktalkdqvshaelv 
tgvnaikqn.adalrmartigtlkqqigansqvpqsvdftqadqdkqqaynnaaiiqaqqiaiig 
iptpvltpdtvtqavttrnnqakdalngdeklaqakqealanldtlrdlnqpqrdalmqi 
nqaqalatveqtkqnaqn.vntamsnlkqgiankdtvkasenyhdadadkqtaytnavsqa 
egilnqttnptlnpdeitraltqvtdaknglngeaklatekqnakdavsgmthlndaqkq 
alkgqidqspeiatvnqvkqtatsldqamdqlsqaindkaqtladgaylnadpdkqnayk 
qavakaeallnkqsgtnevqaqvesitnevnaakqalngndnlanakqqakqqlanlthl 
ndaqkqsfesqitqaplvtdvttinqkaqtldhamellmsvadnqttlasedyhdataq 
rgndynqavtaaimiinqttsptnBipddvngattgyniitkvaldgdenlaaakqqanrirl 
dqldhlimaqkqqlqsqi tgsBdiaavnghkqtaes Intamgnlinaiadhqaveqrgnf 
inadtdkqtayntavneaaaminkqtgqnanqteveqaitkvqttlqalngdlmlqvakt 
natqaidaltslndpqktalkdqvtaatlvta-vhqieqnantlnqanihglrqsiqdnaat 
kanskyinedqpeqqnydqavqaanniineqtatldnnainqaattvnttkaalhgdvkl 
qndkdhakqtvsglahlnnaqklimedtlidsettrCavkqdlteaqaldqliiidalqqsia 
dkdatras s ayvnaepnkkqsydeavqnaes i iaglrmpt inkgnvssatqavl s sknal 
dgverlaqdkqtagnslnhldqltpaqqqalenqinnattrgevaqklteaqalnqamea 
Imsiqdqqqteagskfinedkpqkdayqaavqnakdlinqtnnptldkaqveqltqavn 
gakdnlhgdqkladdkqhavtdlnglnglnnpqrqalesqiimaatrgevaoklaeakal 
dgainqalmsigdqqgtesgsk£ined]^qkday<iaav(5»akdlinqtgiiptiaksqveq 
ItqavctakdnlhgdqklardqqgavttvnalpnlnliaqqqaltaalnaaptrtevaEfiv 
qtateldliametlknkvdqviitdkaqpnyCeastdkkeavdqalqaaeBitaptngsnan 
kdavdqvltklqekenelngnervaeaktqakqtidqlthlnadqiatakqiiidgatklq 



ankqqvdqalgnilnakgalngdervalaktngkhdidglnalnnaqqdgfkgridqsnd 
Inqiqqivdeakalnramdqlsqeitdnegrtkgstnyvnadtqvkgvydetvdkakqal 
dkstgqnltakqviklndavtaakkalngeerlnnrkaealqrldqlthlniiaqrqlaiq 
qinnaetlnkasrainratkldnamgavqqyideqlilgvisstnyinaddnlkanydnai 
anaaheldkvqgnaiakaeaeqlkcpiiidaqnalngdqiilanakdkanafvnslnglnqq 
qqdlahkainnadtvsdvtdivnnqidlndametlkhlvdneipnaeqtvnyqnaddnak 
tnfddakrlantllnsdntnvndingaiqavndailmlngdgrlqdakdkaiqsinqala 
nklkeieasnatdqdkliaknkaeelansiinninkatsnqavsqvqtagnhaiegvhaii 
eipkakidankdvdkqvqalideidmpnltdkekqalkdrinqilqqghngirmamtke 
eieqakaqlaqalqdikdlvkakedakqdvdkqvqalideidqpipnltdkekqalkdrin 
qilqqghxdixnamtkeaiecpkerlaqalgdikdlvkakedakndidkrvqalideidq 
npnltdkekgalkdrinqilqgghndirmaltkeeieqaJcaqlaqalqdikdlvkakeda 
knaikalanakrdqinsKflpdlt^eqkakalkeideaekralqnvenaqtidqlnrglnlg 
Iddirnthvwevdeqpavneifeatpeqilvngelivhrddiiteqdilahinlidqlsa 
evidtpstatisdsltakvevtlldgskvivnvpvkwekelswkqqaiesienaaqqk 
ineirmsvtlbleqkeaaiaevnklkqqaidhvnnapdvhsveeiqqqegahieqfnpeq 
ftieqaksnaiksiedaiqhmideikartdltdkekqeaiaklnqlkeqaiqaiqraqsi 
de i s eql egf kaqmkaanptakel akrkqeai srikdf snekinsimseigtadekqaa 
mnqineivletirdinnahtlqqveaalnngiarisavqivtsdrakgssstgnesnshl 
tigygtanhpfnsstighkkkldedddidplhmrhfsnnfgiiviknaigvvgisgllasf 
wffiakrrrkedeeeeleirdnnkdsiketlddtkhlpllfakrrrkedeedvtveekds 
Inngesldkvkhtpfflpkrrxkedeedvevtnentdekvlkdnehspllfakixkdkse 
dvetttsieskdedvplllakktaiqkdnqskdkksaskntskkvaakkkkkkaMaiMc 
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atgttctttgatgatgctaaagaagcatcaagagtacttgaaataacattgacgaaaaga 
gatgctaaaaaagaaaatcctattccgatgtgtggcgtaccatatcattctgctgataat 
tacattgaaacattgattaataaggggtataaggtcgctatatgtgaaoaaatggaagat 
ccaaagcaaacaaaaggaatggttagaagagaagttgtaagaatcatoacacoaggaact 
gttatggatcaaaatggtatggatgaaaagaaaaataattatabtttaagttttatcgaa 
aatgaagaatttggattatgctattgtgatgtttctacaggagaactcaaagtaactcat 
ttcaaagatacagcaaccttgcttaatgagattacaacaattaatcccaatgaaatcgtc 
ataaagcaagctctatctgaagaattaaaaagacaaatcaacatgataactgagacgatt 
actgttcgcgaagatatatctgatgaagattatgatatgaatcagttgacacatcagtta 
atgcatgacacaactcaattattgttagattacattoatoacacaoaaaagcgagattta 
totcatattgaggaagtaattgaatatgotgcagttgattatatgaagatggattattat 
gogaagcgaaatttagagctgacagagagcatacgattaaaatcaaaaaaagggactttg 
ttatggttaatggatgagacaaaaacaccgatgggtgctagacgtttaaagcagtggatt 
gatcgtccattaattaataaacaacaaatcaacgacagattaaatattgttgaagagttt 
atggaccgttttattgaaagagatacattacgtaatcatttaaatcaagtgtatgaaata 
gaacgactagtaggaagagtgagttatggaaacgtaaatgcaagagatttaatacaactt 
aagcattctatatccgaaatacctcacattaaagcattactcaatgaattgggtgcacaa 
actaccacgcaatttaaagaattagaacctttagatgacttgttacaaattttagaagaa 
agtttagttgaagaaccacctatttccatcaaagatggaggattatttaaaaatggcttc 
aacgcgcaacttgatgaatatttagaagcbtcaaaaaatggtaaaacttggcttgcagaa 
ttacaagctaaggaacgtgaacgtaoaggtattaagtcattgaaaattagttttaataaa 
gtgtttggttattttattgaaattacacgtgcaaacttaaataattttcaacctgaagcg 
tttggctataatcgaaaacaaacattatctaatgctgaacgatttattacggatgaatta 
aaagaaaaagaagatataatacttggtgctgaagataaagcagtagagttagaatatgaia 
ttabttgttaaattacgagaacacattaaaacgtacactgaacgtttacaaaagoaagcg 
aaaatcatttcagaacttgattgtttacaaagttttgctgaaattgctcaaaaatataat 
tacgtcaaacctacatttagtgatgataaagttttaoatttagaaaactcaagacatcct 
gttgtCgagagagtgatggattataatgattatgtacctaatgattgccatcttgatgat 
gaaacgtttatttatctcattacgggacctaatatgtcaggtaagtcaacatatatgaga 
caagttgctataataagtatcatggctcaaatgggagcatatgtaccatgtgattcagca 
acattacctatatttgatcaaatttttactaggattggtgcagoagatgatcttgtatca 
ggtaaaagtacatttatggtagaaatgttagaagctoaaaaagotttaacttatgctact 
gaaaatagtttaattatotttgacgaaataggaagaggtacatocacttatgatggtctt 
gcgttagcgcaagcgatgattgaatatgttgctcaaacttcccatgctaagacacttttc 
tcaacacattatcatgaattgacatcacttgatcaaatgcttaagtgtttaaaaaatgta 
catgttgctgcaaacgagtatcaaggtgaactgatatttttgcataaagtcaaagatggc 
gctgtggatgatagotatggtattcaagtggoaaaattagcggatttacctaatgaagtc 
attgatagagcgoaagttatattaaatgcatttgagoaaaaaccttcgtatcaactctct 
oatgagaataotgacaatcaacaaacggttccgtcgtataacgattttggtcgaacagaa 
gaagagcaatcagttatagaaacacatacatcaaatcataattatgagcaagcgaccttt 
gatttatttgatggttacaatcaacaaagtgaagttgaatgtcaaattogagaattgaat 
— latoaagc tgaatgaattacaaagtcaat ta 



tnffddakeasrvleitltkrdafcfcenpipmcgvpyhsaclnyietlinkgyJnraicecjmed 
pkgtkgmvrrewriitpgtwdqngmdelclamyilsfieneefglcycdvstgelkvth 
fkdtatHneittinpnelvikgalEeelkrqinmitetitvredisaedydmnglttigl 
nihdttqllldyihhtqkirdlshieevieyaavdvinkm<^a3cmleltesirlkskkgtl 
Iwlmdetktpnigarrlkqjtfidiplinkqqindrlniveefmdrfierdtlmhlnqvydi 
erlvgrvsygxLvnardliqlkhsiseiphikallnelgagtttqfkeleplddllqilee 
slveeppisikdgglfkngfnaqldeyleaskngktwlaelqakerertgikslkisfnk 
vfgyfieitranlnnfgpeafgynrkgtlsnaerfitdelkekediilgaedkaveleye 



Ifvklrehiktyterlqkqakiiseldclqsfaeiaqkynyvkptfsddkvllilensrhp 
wervmdyndyvpndchldaetf±ylitgpnmsgkstynirqvaiisima<5iigayvpcdsa 
tlpifdqiftrigaaddlvsgkstfmvemleaqkaltyatensliifdeigrgtstydgl 
alaqamieyvaqtshaktlfsthyheltsldqmlkelkii ' ' 
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443. 


atgattccaactaaaootcatgatgtgatttggacagatgcacaatggcaaagtatttat 
gcgaaaggaoaggacataottgttgctgotgcagcaggttccggtaaaaeagccgttcta 
gttgagcgtattatacaacgtatactaagagatgatgtagatgtagatcggttactagtt 
gtaacatttacgaatttaagcgcacgtgagatgaagcatcgagttgataaacgtahacaa 
gaagcatcttbtaaggatcctaacaatgaacatttaaagaatcagcgaatcaaaattcat 
caagcacagatttctactttacacagtttctgtttgaaattgattcagcagoattatgat 
gtattagatatogatocteattttagaacaagtagtgaagcggaaaatatattaetatba 
gaacaaactattgatgatgttttagaacaacactatgataaattagatcctcactttata 
gaattaaccgaacaactatcatcagataggaatgatgatcaatttagaagtattattaag 
cagttatattttttcagtattgctaatcctcaaccatttgaabggctcaatcaattagcg 
caaccatacaaagaagaaaataaacagcaacaattaatgcagcttatcaatgatttagca 
atgatttttatgaaagcaggatatgaggaattacaaaaaagttatgacttattctcaatg 
atggaaagtgttgataagcagcttgaagttattgaaaccgaacgcatgtttattactaaa 
gctattgaaggbaaagtattaaatacagatgttatcacgcaacatgaatttatgagtcgt 
tbbccggcaabaaatagcaagabaaaagaagcaaatgaaggcatggaagatgctbbaaat 
gaagcaaaacaacattabgataaabataaabctbtagbbabgaaagtaaagaatgattat 
btttcbagaaabgcagaagatttgoaaagagababgcaacaactcgcacctogagbggcb 
tabttagcbcaaatagtbcaagatgbgabtcaatcatttggtgttcaaaaacgaagbcgb 
aabattbbggabttttcagatbatgaacattbtgcattacgcabtcttactaacgaagat 
ggctcacctbcgcgbatcgcbgaaacgtatcgbgaacattttaaagaaabccbagttgab 
gagtatcaagatacbaatagagtgcaagaaaaaabattatcbtgtatbaaaacbggtgaa 
gaacacgatggtaacbtgbbcatggtbggggabgbgaagcagtcbatbbabaaattbaga 
caagctgabccbagtttabbtabbgaaaaatataabcgcbbtbcbagbagtggaaatgaa 
agtggctbgcgcattgaotbatcgcaaaacbttcgttcgagacaggaagtgttabctaca 
accaabbacbtgttcaaacatabgabggatgaacaagtaggagaaabbtcatatgabgat 
gcagcgcaattgtattttggtgcaccabatgacgaagtbbcacatcctgtbcaattacga 
gcactbgbtgaggcaagbtcagaaaabagtgacttaactggaagtgaacaagaagcgaat 
tacattgbtgaacaagttaaagatatbabtaatoatcaaaaogtatacgatatgEraaaca 
ggtcaabacagaaaagcaacatataaagatatogtaattttagagcgaagctttggtcaa 
gcgcgtaatcttcaacaagcttttaaaaataatgabatccobbttcaogtaaatagbaag 
gaagggtattttgagcaaactgaagtacgtcttgbgctttcatttttcegaacaatagat 
aabccacbtcaagacabbtatttagtgggattgatgcffttctgbaatatabcaatttacb 
gaagaagaattagctgaaataagagttgtaagooctcatgatgattacttbtatcaatct 
ataaaaaattatatgattgatgaaaaagotgattotagattggbtgacaagtbaaabcgt 
tttattoaggatatacaaaaatatcaaaattatagtcaaagbcaaccggbttaccaabta 
atbgataaattttabaatgatoattttgbaattcagtacbtbagcggbcttabbggaggt 
aaaggtagaagagcaaatctgtatgggctatttaataaagcbgttgaatbtgaaaabbca 
agtttcagaggtttattccaatttattcgttttattgatgagcttatbgatcgtaaaaaa 
gattttggtgaagaaaatgtcgtaggtcctaaogataatgtggttagaabgatgacgatt 
cacagtagbaaaggattagaatttccatbtgtaatttactcaggabtatctaaaaaabtc 
aacaaaggtgaccbgaabgcaccagtbabtcbaaabcaacaababggbtbaggbabggab 
tattttgatgbaaataaagabatggcbbbtcctbcactbgccbctgtggcababagagca 
abaaatgaaaaagaaotbatatcagaagagatgcgttbaatctatgttgcgttgacacga 
gcaaaagagcaacttabtbtagttggaagagtoaaagabgaaaagtogbbaatbaaabat 
gaacaatbagctgttbcagacacacatacagcagbbaatgaiacgcotbaotgcbaccaat 
ccatbtgttctaatttabggtgtbbtggotaagcabcaatcgcctbcabbgccaaabgat 
caaagatttgaaagagabattgabcaattaaattctgaagtgaagccacgtgtatcaata 
gtgabbgatcabtatgaggatgbbbcaactgaagaagbagbcaatgabaatgaaataaga 

caacagcbbbcttatgactatccttttaaagbtaacacgabgaaaccatctaaacagtcg 
gtatcagagtbaaaacgbcaatbagaaactgaagaaagbaabacaaattatgabagagta 
cgbcaababcgtabbggtgttgcatcatatgaaagacccaagtttcttacccaaacaaaa 
aaaagaaaagcaaabgaaatagggacbtbaabgcabacagtcabgcaacacttaccbbtt 
agagaacaacgcbbaacaaaagacgaatbabttcaatabatcgatcgattgatbgacaaa 
caacttattgatgaagabgcaaaagaggatattagaabagatgagattatgcatttoatt 
gabggccctctcbabatggaaatagobcaagcbgacaatgtbtatactgaattacctttt 
gbggtaaabcaaabbaaagttgabggacttacaagtgaagatgaagatgtatccattatt 
caaggbabgabtgatttaatatabgaaagtgacggacaattttactttgttgattacaaa 
acagabgcbttbaabagaagaaaaggbatgagtgatgaagaaatagggaatcagcbcaaa 
gaaaaatabcagatacaaatgacgtattatcgaaataobtbagaaaocabactbaaacga 
cccgbaaagggtbacttatattttttcaaatttggtacattagaaatagatgab 


444. 


miptkphdviwbdaqwqsiyakg(iclilvaaaagsgktavlveriiqrilrdd.vd.vdrllv 
vbftolsaremkhrvdlorigeasfkapimehlknqrikihqagistlhsfclkliqKihyd 
vldidphfrtBseaenillleqtidavleqhydklcfehfielbeqleedmaaqfrsilk 
qlyffsianpqpfewliiqlagpylteeiikqqqInKiliiidlamifinkagyeelqksydlfsm 
mesvdkqiGvieberrafibkaiegkvlnbdvitqhefnisrfpainskikeaiiegmedeiln 
eakqhydkykslvmkvkndyfsmaedlqrdmqqlaprvaylagivqdviqsfgvqkrsr 
nildfsdyehfalrilbtiedgspsriaebyrehfkeilvdeyqdbnrvqekilsciktge 
ehdgnlfmvgdvkqsiykfrqadpslfiekiTirfsssgnesglridlscpafrsrqevlst 

yiveqvkdiinhgnvydmkbgqyrkatykdivilersfgqarnlqqaflmnaipflivnsk 
egyfeqbevrlvlsflrbidnplqdiylvglmrsviyqfteeelaeirwsphddyfyqs 
iknymidekadsrlvdklnrfiqdiqjQ^qnysqsqpvyqlidkfyndhfviqyfsgligg 
kgrranlyglfnkavefenssfrglfqf irf ideliAckkdfgeenwgpndnwrminta. 
hsskglefpfviysglskkfnkgdlnapvllnqqyglgpmdyfdvnkdmafpslasvayra 
inekeliseemrliyvaltrakeqlilvgirykdefcslikyeqlavsdtliiavnerlbabn 
pfvliygvlakhqspslpndgrferdidqlnsevkprvsividhyedvsbeewndneir 
tieelkaintgnedvkikihgqlsydypfkvntmkpskqsvselkrqleteeBntnydrv 
rqyrigvasyerpkflbqbkkrkaneigblnihtviiiqhlpfreqrlbkdelfqyidrlidk 
qlidedakedirideiinhfidgplymeiaqadiivybelpEvvnqikvdglbsededvsii 
qgmidliyesdgqfyfvdyktdafnrrkgmsdeeignqlkekyqiqmbyymtlebilkr 
pvkgylyEfkfgtleidd 




ctgtaccatcaaatggtgcbaoaatttctcctgaabcbggtacaaabccgabaccatcac 
ccatoatcbttbcagagaaaactttatcaggtacttcagabaacggbabbatctcaccat 
gtcoaggbgcgtaaatttcbgtttctaoaatatcttccacatgtacaggabcatcbgaca 
ctbottcatcaattgbtgttccacttggbtttg 


446. 


lyh<5twlqfllnlvqiryhhpssfqrklyqvlqibvlsHh!vqvrkflflqylphvqdhlb 
llhqllfhlvl 



wo 02/059 1 48 PCT/EP02/00546 



- 107 - 



447. 
448. 


cgcatactttggtcatcactatgcgtaatccacaaaatggcaatccctttatctgctagt 
ttaaatataatttcttcaattttctttttattatgtgtatctaaagcgctagtagcttcg 
tccaataataaaacttcaggttcatacatgagttgtctagcgatggtaatacgttgttgc 
tctcccccagacatgtgotcaatt 

rilwsslcvihkmaiplsaslniissiffllcvskalvassnnktsgsymsclamvircx: 




sppdmcsi 

tcacgtactttacgcgctctactcttaatactccaaacaggcatgatgtgtggtttgtta 
tggtcatcatctgaaatcataataaaatbcttttcacotttgtttgtcaatcogtataot 
tcgtcatattttgcgacatctttaataaactctctcattcttatatoatctaatteagae 

tcaatatctgctctaatgattttgtcg 


450. 


srtlralllilqtgmmcgllwssseiiikffsplfvigvtssyfatslinslilissnscl 
inssviltistmfpssplftltktlspgskissisyvtkrsisalmils 


451. 


gcaggatttttgactaaagcagtacttaaatcaacttoatototgtcatcaaacao^^^ 

cttacatttctggcactatca 






453. 


tatttctttataagctttttaattagactaatatcatgctcattgattaccgaaacaatt 
tcgatttgtccatttttagatataattgagccattaccaccaatcaaggtatcatcogca 
aattcaggaatgactggaagcaagtctotaatgggacgtgctgatgcaaacattaoattg 


454. 


yf fisflirliscslitetisicpfldiieplppikvssansgmtgskslmgradanitl 


455. 


ttatcttottctaaagctttagcttcaacgtcaacgtttggcaatactgcacctaaccat 
ttaggaaggtaccatgaagctttaccaaagagttttcgtcaatgatggaattaatgtcata 
cgtacgacgaatgcgtcgaataacacaccgaaacctaatgcgataoccattgacttaatt 
gcactgtcatcttggaagacgaatgcgatgaatacactgaacataataagtgcagcagct 
acgataacaggtccactttctttgatacctacacggattgaa 


456. 


Issskalpsts t f gtitapnhl gryhealpks f vnaginvir t tnasrmtpkpnaip idli 
alsswktnamntlniisaaatitgplsliptrie 


457. 


tcatcaactgcttgcattaagtctaagattttttgttcgtattcagcatcgccttctaat 
gcttttaatgcagaaccagcgattacaggtacatcgtcacctgggaagtcatattcgctt 
aataagtcacgaacttccatttcaactaattctaataatttcttogcogtctaccatgtca 
actttgtttaagaatacaactaatgctggtacaccaacgttacgtgataataagatgtgb 
tcacgagtttgtggcattggaccgtcagcagcagatacaactaagataccgccgtccatt 




sstacikskifcsysaspsnafnaepaitgtsspgksyslnksrtBlstnsnnsssstms 
tlfknttnagtpblrdnkmcsrTcgigpsetadttkippsl 


459. 


ttageiaccacctacacgacgagctttaacttctaatactggcatgatattattaattgct 
tcttcgaacacttctaatgcatcacgaccEK:tacgttgttcaacaagatcaaatgcagaa 






lepptrraltsntgndlliaissiitsnasrplrcstrsnae 


461. 


aggaggcgaccgccccagtcaaactgcocgcctgacactgtctcccaccaogataagtgg 

tgcgggttagaaagccaacaoagc 




rrrppgsncppdtvshhdkwcglesqhs 


463. 


tgtgctattattccccctattgaaggacctaacccttcacctaaagctacaattgatcct 
ataaaaccaaaggctttgccttgtttttttcttgtaatatttctagctacaaccaccata 
atcagtgaagggaatgcagcagatcctactccttgtactaacctaccaaaaatcaaaata 
aaaaag 


464. 


gccagtcacttctcgttccatttgattcaatacaaacaaattatcttgaacatcttccga 
agcactgtcgccagtatcttgcttttcttttgcttgttgtttatgatttattttcgcacg 
gtcaaattttttcttaactttctoattattaatgatttttgcttttacatggcattcaac 
cggaaaaggcatatttcgagctttctcaaa 


465. 


tgtcgtattaatactgccttcaccagtattgctagcatttggatcttgagtttgtgcgtt 
tgctgctaoaggtgctgctggttgcgctgctgctggagcattcgctggctgtgtttgatt 
tgccggtgttgcattattattaggtgttgcttggttatttccttgaoctgcttggtttgc 
cggtgttgcttgatttccaggttgtgcttgtgcagcgttatccggatcagcttgattacc 
ttgtccagctggttgtgtatttggttgtgctgctcctcctgctggattagcctgtccacc 
ttggtttgctggttgtactgctggttgtccttggttggcaagtgcagctggotgtgotgt 
aggattagcttgagcaccagcatttgcgttaggctgtgtattggcateagctggttgtgc 
tggttgattttgtgcaggctgattttgctotgotgcagacgotgttgtcgggttagtaga 
tataaaagtaacagtggcaat 


466. 


atccaacgtttcaggaataaatgttttcaaaccactttgaaatggatcgcggtgttgtgc 
ttgatatactttgtagcgataacgtttacctacacaatcataacgacaatgaaaatcgtc 
atcgactgtaactacattgttgacataaatatcatcagg 


467. 


cggtataaaggtaaagcaaaatgcatcagcttgcttagaatgattgtcctttttttgata 
atagcgttccattgcaatgacggcagaaggatggtttgcaaacaaatgatttgtatattc 


468. 


atgcaagagtaccaaaaatcgttaaatacgcttaaaaagcctataaatgttccgtatgag 
oaagaaactgaaaaagtaggtggtttatttagcaaagaaatacaagaaactggaaatgtt 
gtaataagccaaaaagatttoaatgaatttcagaaacagataaaagctgctcaagatatt 
tcggaagattacgagtatataaagtctggtagagccttagatgataaagataaggaaata 
cgagagaaagatgatttattaaataaagcagttgagcgtattgaaaacgcagacgataat 
tttaaccaactttacgaaaatgcaaagccacttaaagagaatatagaaatagcgttaaag 
ottttaaaaatottactaaaagagttagaacgagttttaggaagaaatacctttgcggaa 
agagttaataagttaacagaagatgaaccaaaactaaatggtttagcaggaaacttagat 
aaaaaaatgaatccagaattatattcagaacaggaacagcaacaagaacaacaaaagaat 
caaaaacgagatagaggtatgcactta 


469. 


atgctaactactttcgctgttgtactcattttottcttacttccatcttcatttttattg 


470. 


ttgagcatctgcatcattattatcattcatgcgatcatttttgttcacattattaaaaat 

ggcattcaaaataacaat 




ttgcctataccaagtactagaagtgcaccaataattccagcaatcaatgcaacgatgact 
gttttaaaccatggaaatttaggtcttctgtatctaggtgtttggctatggtttgttgta 


472. 


atgcttttgagttacttoataataotcatcagtttttcgtgtatccttttgacttttatt 
tatttctttccacttaccagtatgactttctttttttacagttattttcggtttgtt 
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473. 


atgaottgtgaaaaactggaaaatttcttgaccagtagcaaagccggcaccaacgacaac 
accaacaaaaacaaataccacaataatcfgactcttt 


474. 


ttgattgtcattagtaacgttattgccattattttgatttttatctgttttgtctgoaot 
atcatcttgttgatoattttcttcggttcctgtctttttatgcgtagatttattttcttg 
ttcttggttattact 


475. 


atgtgcagaaattgcccagcattcaccagttgtttcattagggatatcatagttaaatgc 

ttt 


476. 


gtggtatacaacgcaacgtatatgcatcttgtacacgtatttctgattgtcgcgtcgtta 
atgttgatccttctaaccaatcacgcatacgcgctgccacat 


477. 


gtgacaaatatcacactaaacagtgcatttgcagatgctacgataagcgtatttttatac 
caagtcaqgtat 


478. 


tfcgtgcagtagtagcttggttactattcttaagcttttgttctgcatctctcaactgttC 
aagtttttgatacgcatcttgtttaogttgatttgtacgtttatattgattttcagcttt 
tttaagttctgtattcga 




ttgccttcttgtttatattgttcaacaagtgctttatgcttagcggactgcttctgtact 
gcgtcacttgctctttttagttgtgcagtagtagcttggttactattcttaagottttgt 
tctgcatctctcaactgtttaagtttt 


480 


caiippiegpnpsplcatidpilqpkalpcifflviflatbtiisegnaadptpctailpkild. 




ashf sfhligykqiilnifrstvasillf fcllfmiyf rtvkf flnfliinafcfyniafn 




rcclisrlclcsvirislitlsswlciwlccsscwislstlvcwlycwlslvgrcswloc 
rislstsicvrlcictiswlcwlilcrlillccrrccrvsryksnsgn 


483. 


igrfmkcfgttlkwiavlcliyfvaitftytiittmkividcnyivdiniir 


484. 


rykgkakcisllinnivlfliiafhcndgrrinvckcjmiciftf 


485. 


mqeyqkslntlkkplavpyegetekwgglfskeiqetgnwisqkafnefqkgikaaqdi 
sedyeyiksgraldafcdkeirekdailixkaverienaddnfnqlyenakplkGniaialk 
llkillkelervlgmtfaerviikltedsfpklnglagnld3daBnpelyseqeqqo[eqj3tfai 
qkrdrgmhl 


486 




487. 


Isiciliiihaiifvhiikngigimn 


488. 


Ipipstrsapiipainatmtvlnhgnlgllylgvwlwfwe 


489. 


mllsyfiilisflcilltfiyffplbsmtfffysyfrfv 


490. 






livisnvlaiilificfvctiilliiffgfclfnnrrfiflflvit 


492. 


mcmcpaf tacf irdiivkcf 






494. 


vtnitlnsaEadatisvflyqvry 


495. 


Icssslvtillcllfciscrlfkf lirilftlictfilifsffkfcir 


496. 


iDsclvcstsalcladcfctaslalfscawawllflsfcsaslnclsf 




caagtgctgaaaatgcttcagaacatcctcttgctgatgctattgttacttatgctaaag 
ataaaggtcttaatttacttgataatgacacttttaaatcaattccgggaoatggtatta 
aagctacgattcatcaacaacaaaixcttgtgggcaatcgaeiaat 


498. 


aagaggcttgttatgcagcaacacctgcaattcaacttgccaaagattatcttgctcaac 


gtggtgagcctactcaaggtgccggtgcagttgcaa 


499. 


ctgcgcctacgccagtttoagctattatgcacgctggtattgttaatgctggtggcgtta 

ttcttacacgcttttctccggtatttaatgacgaaa 




cgtttacgatatacttcatacatcattaaacttgcagcoacagacgogttcaagctattg 
acatgtcoaaccattggaatcttaata 


501 


tcaagcgtttttgctatacgacttactatcactttttctcgattttoaaatgttggatgo 
aaaaaacatatcaagggagccataataatgaagaaagaaataatagaatggattgtagco 
ataatcgttgcaattgttatcgtcacacttgtgcaaaagtttttatttgcttottataca 

atoaaacfaaacatctaatqtcatttatcac 


502. 


agatctgtaccacatattgtcgtcttaactatgcgaataatagcgtcagtaotgotcgta 
atagttcracttctotttatccgtaagttgtgca 


503. 


actgccaataatatcatcagcttcataattacgcttaccaacatttacaaaaccaaactg 
atgggatatttctttaacataatcgaattgaggaataagttcatcaggaggtgctgggcg 
attttgtttatagccatcatacatttcatttctgaatgtttcttgccccatatcccaaca 
aactgctacgtgagtaggttcgatttccttgatagcgctaaaaatatgtcttacaaaacc 


504. 


ttcttttgtagattgactcaactcaactggctcaaatacttgtccgttagaatgctttac' 
atcrtattttacaattttcacrtataatgaatcatattgtaagtaccatttgt 


505. 


atttttatatctacatgcgggtgtagtacaacatcagottggaaggctgaggtbttgcca 
ttaagggttogattoccatcacccgctccattt 


505. 


ctaaagaatatattgaggattgtatttattgctggtttgacagttttcttctctggtcct 
ggccaaacttattcaaacgcagcatttattgatgaatatattcaaacatttggatggagc 
cgtacaqaagtt 


507. 


aggaattccaatcaaatgtaccaaacatttacagcggatattgtacttatatttatgatt 
attgtacttggaggacttgtagttcaagttccaatgccaattttagcaggtattatggtt 
atggtttctgagacaatctactatttgcacctgat 


508. 


aatcaacgactcgaggaaacaatttcotctccccatcacagctcagcctta 
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atgaaaoaatttttaaacatcactcaacgtaaatttatcgaatggttgattatcttatcc 
atttttatagttagcattcctaataaatggacattaatgatatctatcgctttatottta 
ttacttcttaaaagaggggcgctaggtgtcgttcaattaatcatactttatatgctcaga 
tcgcaaatatacaccccatatgatacacaagagatggcgcattacatagtaagtatgaaa 
tatatcttgatttatgtaattggagtattttttctattcaaatatgtaaaacattggata 
agaaatgaaatgatattaagatttatcaagtctactatgattcttatgctactttatatc 
ataatgagtttagtcgtatctaatgatccgatagaatctattcttaaattgcttaacttc 
•-ttataccgctaattttgattgttatgtatgttagtttaataaaaaagataaagaatctc 
.ttaactggattaatcaatttatcacgctagtgattgoctttaottttttatttatagtt 
„tagcgGcaaaatcatatttaattgatgaggaatcacttagaagtgttttcaaggatgca 
cattcattcgcagttattcttgctatgggtcbagttctatatatggtaacaataatcaaa 
caacaagattatgatgtattcaatttattabtattaaatattggaatgatagagctctat 
ttatcaaattctcgtcatattttcatatctgttattttatgtctaatgcttctattaccg 
ttatctcacataaaaaagagaattaaacatcccataattggtgctatgatactaatggca 
attgctataataaatoaaccatatatttatoatctttttattaaaotaatcttaaaaggg 
aagaatagccaagaggtctttatgccgagtgatatgaatattaaagctattgattatgcg 
ctaactgagcatccttttttaggaagcggttttggtataccaatgataaaagcgagttca 
gaaatacaatactttaatgtagcaacgagtaatatcatcttcggtatgattatctttact 
ggaataataggacttactttatgtacgatatacatgcttcatatggtacttt.tagttact 
tttccaatgagtattactattttattatttttaatcactatctttgttaatatggattat 
attattttatttgattccgtggggctaggtatattgtgttatatattttggggaatatat 

ttaaaagaaggtatgtatcaatacaacaacggacaatgg 

atgacaaatcaaaaaactgtgggtctagtcgtcgctccaggtgttactgaacgccttgca 
gaaaatctcatacaagaaatgcotaaaatgttatctacacattatgatcatcagcaagaa 
tggatttttgatttagttacggatccgcttactggttttgctgaatctgtagatgaaatt 
tttgggaaagtagccgattatcacgataagagacaatgggattatgtgatagcaattaca 
gatttaccgatgtttgcggacaagcaagtgatggcattagatattaatatggaaaatggt 
gcagctatattctcatatccggcatttggctggcgtccagttaaaaaacgtttcaagcat 
gcgatttataatattattcaagaattaaatgaagotgaacaagaaagtcgtaattatgat 
aataataagcaaatagaaaattcagtaaaaaaacaatttccgctctctaaaatagataaa 
gaaacaatatatatgaaagaaacagactcttatcacttaagatatttatcaagttcacgt 
tctagaggcatgtttcgccttgttagtggaatgacctttgcgaataatccattaaatatg 
atggcaagtttaagtaatatagtagctattgcatttactacaggtgoatttggacttgta 
tttacaacgatgtggcaaatggcttataaottttcaatgtggcgcttatttggaatttca 
attattgcgattattggaatgctaatatggataatgatgtcacatgatttatgggagcoa 
gttaataaaagcaaccataagcatattacttggttatacaatcttacaaoaataatgaca 
ttgatttttgccattataatttattatattattctttatttactattcttaattgctgaa 
atcgtattattgccatcaggattcttaggtcagcaagttggattgaaaggtcctgcaggc 
attgatttgtatttaagtattccatggtttgcagcttcaatttctacagttgcaggtgca 
ataggtgctggtttacttaatgatgaactoattaaagaaagcacatatggatatcgtoag 
cgtgtaagatacgaagaacaaegtcga 



atgaaattctgccctcattgtggaaatccgataaaaaaggaacagtcattttgtaataaa 
tgtggaaaacatttaaagacatogacacaaagaaaaagtgaaaatoaaattgaacatatg 
cgtgaaoagcaatcgtatatttctcgtgaggaaagacaacatcatgattcaacattttat 
aaagaaoaaaaaoatactggttggctaattgtattatoaattatatttgtcttgttgata 
gcagcgc3tattgtatgghgcgtactatgcttacaatcattatattagtgatgagcaaagt 
caccaaacaacagagtctcagoaatcaaatgaaagtgatcaaaatagggacoaatccact 
ggtccaagcattgatgtttttagtgatg&otttgatcaaggttatatgaagtcagcttca 
acaagtggatatagaggtgtttataatggaatgacacgtgaagaagttgaagataaattt 
ggaacatccaatggttctgtagaaagtttgaagtggagtteiogaaaoatatggtgattta 
gctgtagcctacgatgataatgaagttgttagcgtaggtgtagcacctaatcatatttxa 
gaagatcaatttttaagtatgtataatgaaccggatgatagaaattcaagccaactcatt 
tatgatagtaacaaagataatgacttctctgtgttagotaatffttaaaaatggagatgtt 
I tgtcat tgaaaatgtaaatcaaat t 



atgttattgtttateatagaaatoataatcatgattctagcgatattattaggattaaga 
actgctggtgcactgggatgtggcatctttgctatagtagcgoagcttatcatgatattt 
ggattccagttaootcoaggttcagcaccagtgacggcagtgttaatcatattatotatt 
ggtatagcag^ggtacgttaoaagccactggtggtattgactatttagtatacattgca 
tcacgtgtgattgaacgctttccaaaatcaattatatttatagcgccaatgattgtcttt 
gtctttgtttttggaattggtactgcaaatatagctctttcacttgaacctatcatagcg 
aaaactgcacaaaaagcacgaattcagcctaaacgcgcattaactgcttcggtacttaca 
gccaatttagccttactttgtagcccggcagcttctgctacagcttatattatttctgta 
ttagcagggtatgaaatatcgatgggcaagtatttaagtattgttttacctacagcttta 
attagtatgttaatgcttagtacattttgtacatttgtaggacgaaaagaacacgtgcgt 
gatgagtcagaacgtttagttcagatgccagaagtcgaaatcaaaaatgacttttcatta 
aaagtaaaaataggtgttatctcattcctattatgtgtcatgggtattttaacgtttggc 
atatttcctaatctcatgccgcaattcaatgtgaatggagatgtagttaaagttgagatg 
actgaaattgttcagttctttatgtatctcagcgctacaatcaatttattattaataaaa 
atcaatacttctgatattctgtcatcgaatattacacaatctgcaatgggagcacttttt 
gcagttcttggcccaggttggttaggtgcaacaatatttaatgctccacataacttaaaa 
atattgaaaaatgatattgggtcaattattagtgaagtaccttggcttgttatcatactt 
gtttctgtagttgcaatgattgtcatttctcaaacagctacagcatcaattatggtgccg 
atagttatgagtttaggtatacctcccatctattttgttgcgatggtacaaacattaaat 
gtgaatttcgttattccagotcaaccgacactattatttgctgtagaactagatgaaaca 
ggtagaacaagacctacgagctttatgataccaggattttttgttataacagtatccgtc 
atbacaggatttgttattaaaaccatbttaggatat 
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513. 


atgggaagtttttttaatcggatgaotcgaaaasagaatcctactatttatcaaaataaa 
gatgggoatcttaagcgoacgttacgtgtacgtgactttcttgoactaggtgttggtaoa 
attgtctctacatctatcttcactttaccaggtgttgtcgcggotgagcatgccggacot 
gctgtggcattatcattcttattagctgccattgttgcaggtcttgtagcctttacttat 
gcagaaatggcatctacaatgccttttgctggatcagcttattcatggattaatgtactt 
tttggtgaattattcggatgggttgccggttgggcgcttttagcagaatactttattgct 
gttgctttogttgcttcaggcttttctgctaacttaagaggtcttattgcaocattaggc 
atttctttacctaaatcattatotaatccatttggaagtaacggtggtgtcattgatata 
attgctgctgtagtgattattttaactgcattactattatcacgcggaatgaacgaagcc 
gctcgtatggaaaatgtattggttatattaaaggtgttagccatcattttatttgtgatt 
gtbgggctaactgcgattaatthcagtaactatataccatttattccagaacataaggtb 
actgaaactggogactttggaggttggcaaggtatttatgctggagtttcaatgattttc 
ttagcttatattggttttgactctattgctgctaattcagctgaagcgattaatccacag 
aagacaatgcctagaggaattttagggtcactcatagtagcaattgtattgtttgtggcc 
gtagcacttgttcttgttggcatgttccactactctcaatacgctgataatgeagagcca 
.gtaggttgggcattacgagaaagtggtcatggtattattgctgcaattgttcaagcaatt 
tcbgtcabcggtatgttcactgcattaatcggtatgatgcttgcaggttcacgtctatta 
tabtcabbtggacgagatggtttactcccbtcttggttaagtoaattgaabcacaaacat 
tbaccbaabcgagcacbtgtcatacttacaatcabtggcgtagttatcggabcaatgttc 
ccgtbbgctbbcbbagcacaatbgabbbccgcaggtacccttgttgcattcabgbbbgbg 
tcacbagcaabgtatcgabbaagaaaacgbgaagggaaagatttacctaagccagagbbb 
aaabbaccttbatatcctatbtbgcctgcaattacatttatattagtattgctagtattb 
tggggatbaagtbbbgaagcbaagtbgbabacactgatatggtttattgbaggtataatt 
abbtatbbaattbabggaatbagacatbccaaaaagaatgatgaagaagcgtatcaagta 
cctagagaa 


514. 


atgacaaagaaaaaacgbttatcgccbagbgagbggbbgctbaaacaatcbaaaagacab 
aaaaggaaaaatacactttacacggcaabbgtacttttagtagcgttagttcbacbcata 
tttgcbgbbaaabcaatacaagbagaaccbgtaaaaagtgatacgagagacaaagatagc 
atbcgbabcaccbabbbaggbaacgbcacbttaaataaacababtcgacaaactaacttg 
aabgabgbtbbbaaaggbabtcaagabacbttagatcabagbgatbtttcaacaggttca 

atcatgtttctacgcaagcataatgbtaaaagtgttaacttaabcaacgaatctatggat 
aatatteaagcgacagcaatgatgagaaaaabagattcccaagcaggttataatttttta 
acaggtaatggttcaaatccaatbaabagtaaaacbgtacaacaagacattaaaggtaaa 
aaaabagctaabgtttcattbaccgatabcgaatctaactatactaactctttaaaaaac 
acgacgtcaattagtbtagatccagcbababbbtatccbttaabaaaaaaaCtaeaggaa 
aabaatgattacgtcgbagbcaabgtagabtgggggataccbaatgaacgaaatgtgact 
acacgtcaaaaagaatatgcacabgcgbtagcgaatgctggbgcagatgtoattattggt 
cataataoagttattoaaaaagbtgaaaattataagcgaacgccbatttttbatagttta 
ggtaacaoaacgtctgataacttcttatcaaaaaatcagaaaggaatgattgtacaacaa 
gactggaaaggttcgcataatcagtbccatatcacaccaatbcaabcaaaagatggaaaa 
atctotaaagataatatgaataaaabggabcatatbcgatbcaaaaataacabtaaagat 


515. 


atgattgaacatttaggaattaatacacctbattttgggatattagtatcattaatacca 
ttbgbcabagcgacttabttttataaaaaaacgaatggtttotttttactagcaccttta 
ttcgtaagtatggttgcaggtattgcttttttgaaattgacaggaattagttatgagaat 
tataaaatoggbggcgaoattattaatttottoctagaacoagotacaatatgctttgcg 
attcctttatatcgcaagcgcgaagtattaaaaaaatattggttacaaatatttggtggt 
atagctgttggtacaattattgccttgttattaatttatcttgtbgcaataacabbcoaa 
tttggcaatcaaattatagcatctatgotacctcaagctgcaacgacagcaattgcatba 
cctgtatotgacggtatcggtggtgtcaaagaattaacctcaotcgcagttabtttaaab 
gcagttgtcatttctgctttaggtgotaaaatagttaaattatbtaaaacabctaacccb 
attgcoagaggacttgcaotagggacaagtggacacactttaggtgtcgcggcagctaaa 
gaattgggtgagactgaagaatcaatgggaagtattgcagttgbcatcgttggcgbtabb 
gtfcgtagcagtagbbccbatacfctgctccaatcttatta 




516. 


atgaaaagaacagataaatatagagattoataoaaatatgatgaecaatatcaaaatoat 
cgtaaacgttcagaagaagatatgtatogacaacatcaagagtcccaacstgagagcaaat 
tcaaatcgtgcaacacasiagtgaaaatgatagagagtatgaaaatcatcctg2teicgttat 
■tacaatggaagagactatcgacgtgagcagcaattggaagaagaaaatgaaaaatcaagc 
aaaactaaaaaatggctgattgcaatcatagtbattttactcattattgtagctatcttt 
atcacgogtgcaattatoaatcataataatgataaagbaagtaatgaccctaacgtttca 
oaaaactataaaaaggMgttgaasiatcaaaacgacgacattaatcgacaagctgattca 
gccaaaagcgatat2«aaaataaaaaggacacccaatcccaaattgataaactacaaaat 
cfeiaattgatceiattaaeiacasaatgaagaaactaatgcggattctaaattcacaaaattt 
tatcaaaaccaaatcgacaaactgaaaaatgcaaataacgctcaacbtaabaacgaaaat 
oaaagtaaagttaacaaoatgcttgaagacatoaatacaaaatttgabagbabbaaagct 
aaactagaaaatatcttgaatggatcaaattcagaaaac 




517. 


atgaacatgaaaaagggtgtttctcagcttacgttacagacabtgagtttggbcgcaggc 
tttabggcatggagtatcatttctccattaatgccatttattbcacaagatgbbgatatt 
tctccaggacaaabatctgtcabtttagctattcctgbbatttbaggttctgbacbacgb 
gbaccabbbgggtacttaaotaacattgbaggagcgaaabgggbgbbttbctggagtttt 
attgtacbatbacbtccaabbtttcbtbbaggbcaagctcaabcacccggbatgctaatg 
ttatcaggattctbbctaggaabtggbggcgcaattttttcagtaggtgtbactbcagba 
cctaaatacttttcaaaagacaaagbbggbbbagcaaatggtatababggtgtaggbaat 
attggtactgcagbtbcatcatbttgtgccccagtgttagcaggtgcaatbggctggcaa 
aabacagbbcgbagtbatttaabtabtctaagtatatttgcaatbbbaatgbttbbttta 
ggagabaaaaatgagccgaaagbgaagabbcctbtgatggctcaagbcaaagaccbabcb 
aagaattabaagtbgbattatttaagtttgtggbattttattactttbggagcttttgtg 
gctbttgggabbtbttbaccgaactbbcbagttgatcabtttagtattgabaaagtggab 
gcaggtabbcgttcaggbatattcabagcactagcgacgttcbbaagaccggttggbggb 
gttataggtgataaatbtaatgcagbacaagcgcttatcabcgactbcgbgabaatgatb 
attggtgcgcbtabattaagctbabctagtcatatbgttctgtbtacgabaggctgbbba 
gcaabbagbatctgbgcaggtataggbaabggttbaatatbtaaattagcaccbtcabac 
ttttctaaagaagcaggttcagcgaatggbabtgtatccabgatgggaggactaggcggb 
ttcttcccaccactggtgattacttttgbaacgagtatcactggtbcaagtcabctcgcb 
ttcttcttcttggotatatttggbgtaattgctcbtattaoaatgattcatttaaataaa 
aaagagaaagctattcgtaba 
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518. 


atgaaaaataaaaaaggattaggcataggtcttatcacaattatgattatcgtttgtatt 
gtactagtaatcatgatgttcgtgggtggtaagaaagaatcatactacggtattatgaaa 
gatagcacgactattgataaaatgateiaatactaaaaatgaaaaaattgaaaaaaacgta 
gaattacctaaagatgctaatgtatcagttciaaaaagaagattttgtgatgctctttaaa 
gatgaaaaaactggaaaaattactaaagttaagaaagttciatcacgatgacgtacctcat 
qqtttaatgtoaaaraatccatgatatgggtaatatgaaacacggaatg 




atggctatgtcattactcgtgagtcttgtggtttatatgatgacactcacatctgatata 
ttagaagatattctatcatttaeiattagaagtgataatgoaatttccgtatatattaagc 
tctatttcactaatcattttgtttatacttttoattttaaaagatatggaaaaaatatgg 
tactggctcatttcaatagttatgattgctgtgataagtatgtctggacacgtgtggtca 
caacaagtgccattatggtcaattatcataagaacaattcatcttatagggctaacgtta 
tggttaggttcactcgtttatctcatttgttahgctattaaagtgaaaatbaatcagttg 
acgagtgtaagacgtatgcttttaaaagttaatatcattgotgtgattatgctcgttttt 
acagggattttaatggctattgatgaaacgaatactttaacactttggaataatgtgagc 
gcttggtctatttatcttgtcataaaaatcgcaggaattattgctaCgatgctattaggt 
ttctatcaaacgatgcgtgctttgagacaacgacaacaggtccatcgttttgcactgatg 
actgaattgttaattggtatgatahtaattttgcaggtatca 


520. 


atgaaaaactctagattttctgggttccaatgggctatgatggtctttgtatttttcgtt 
atcacaatggcattgtccgtgatactcagagattttcaagcgactatcggagtgaaacgt 
tttgtctttagtattaaagatttagctcctttcatagctgcaattgtgrtgcatattagta 
tttaagcacagaaaagaacaattagcaggattgaaattttctatcagtttaaaagtgatt 
gagcgtctacttttagoactcattctaccacttatcattttaatgattggcttgtttagc 
tttaatacttatgctgatagtttcatcctattacaaacttcagatttatcagtatcatta 
ttaactatattaattggtcatattttaatggcttttgtagtggagtttggtttccgttct 

cttatttattcagtatttacagctaacacgacatatggtgtagaatacgccggataccat 
ttcttatatacattcatgttttcaatgattattggtgaattaattagagctactaatggt 
cgtacaatttatattgcaactgcttttcaogoatccatgacttttgctctcgtcttttta 
tttagtgaagaaacaggcgaoctttCctcaatgaaagtcatcgcactttctacaacaatt 
gtgggtgtttcatttattattattagtctaatcattcgtgctattgtttataaaacgacg 
aaacaaagtttagacgaagttgatcctaataattatttatcbcatattcaagatgaagaa 
ccaagtcaagaagacgcctcttcaacttcaaatcatgatgtatcatctaaagatgaaaca 
aagcaacaagatattgataatgacaaacatcaatcaaagaaacctaataagagtgacgat 
gcacttactacttctaattataaagaagacgcctcttcagttaataaagaaacggataoa 
actcacaatgataacattaaagatcattcaacttataccgaagatagacactcatctgtt 
gtcaacgatgttaaagatgaaattcacgaagttgaagatcataaagccgacacagataaa 


521. 


atggaaaataatgagttgcaaaggggattgaatgoaqgtcagatgcagatgattgctctt 
ggtggaacaattggtgttggtctttttatgggagcaacaagcacaattaagtggacaggt 
ccatcagttattcttgcatatttaattgctggtatttttttatttttaatcatgagagcc 
atgggtgaaatgatatatattaatccaaccactggttcttttgcgacgtttgctagtgac 
tatattcatccagcagctggctacatgaotgcttggagcaatgtatttcaatgggttgtc 
gtcggcatgagtgaagtgattgcagtaggagaatatatgaactactggttcccaagcctt 
cotaattggataccaggagtgatagcagttctctttttgatggctgctaacctagtttca 
gtaaaagcgtttggagagtttgaattttggtttgccttaattaaagfctgtaactattgta 
ttaatgattattgcaggattaggattaattttatttggtataggcaatggagggaatcca 
atagggatttctaacttatggtcacatggtggatttatgccaaatggattcattggattt 

gcaggtgaaaccaaaaatcctcaaacaaatatcgtaaaggcagtcaacggagtgatatgg 

agaattttaattttctatattggtgcaatttttgtcattgtatcagtatatccttggaac-, 

caattaggtagtattggtagtccttttgttgcaacgtttgctaaagtgggcattacgttt 

gctgctggtttaataaaotttgtagtottaacagoagoattgtctggttgtaattcaggt 

atttttagtgcaagtogaatgatttatactttggoaaaeraaaggacaaatgcotaaagta 

tttactaaagtaatgaaaaatggcgtaoctttctacactgtatttgcagtatctatggga 

atattaattggtgctttattaaatgttatacttccattaattattgatggagctgatagt 

atctttgtatatgtatatagtgcctctattttaccgggaatgataccttggtttatgatt 

ttatttagtcatctaagatttagaaggttacatcctgaaaaggttcacaatcatcctttt 

aaaatgccgggaggggcaattgccaattatttaactatcatgtttttactcotagtatta 

gccggtatgttacttaacaaagaeactgtagtatcggttgttattggtatcgtgttttta 

acagctgtgacactttattatottattagatatcacaaaaaggaacgacaaata 


522. 


gtgaaaagacttaagaattttattctcggcttactcattgtggctatagttggcttccta 
ttatttatgtatatagatgatagtcgcattcaaagttatcaagaotacttcttacaattt 
aattggttccaaccactattgattgggcttgcaggattacttatattaatcggacttata 
ttagtacttagtatttttaaacctacgcatcgcaaacctggactttataaaaactttgat 
gatggacatatttacgtatcacgtaaagctgttgaaaaaacaatttacgatacaatcgct 
aaatatgatcaagttagacaaccaaatgttgtaagtaagctttataacaaaaagaataaa 
tcatttattgacatcaaagcagatttcttcgtaccaaaccatgttcaagttaagagttta 
acagagagtatccgtgotgatatcaaaagtaatgttgaacactttactgaaattcctgtt 
agaaaattagaagttaacgtacgtgatcagaaaacatctggtccacgtgtattg 
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523. 


ttgcaagattttgataacttaattcctggctggtttaaaacatttgttcaagtcgggaat 
gacttaatttggtctcaatatcttattggattattattaacagcaggttttttctttaca 
attagttctaaatttatbcaactcagaatgttaccagagatgtttagagcatbaactgaa 
aagccagaaactbtaagtagtggtgagaagggtatttcaccatttcaagcttttgcgatt 
agtgctgggtcaagagtaggaactggaaatattgccggtgttgcaaotgctattgttctt 
ggtggccccggtgcagtottctggatgtggattattgcttttattggtgcagctagtgca 
tttatggaagcaacgcttgctcaagttbataaggtacatgacaaagaaggtggattccgt 
ggcggaccagccbatbacabaacaaaagggctaaaccaaaaabggcttggaabtgtattt 
gctgttbbaattacagbbacabbtgctbttgtabttaatacbgbbcaagcgaatacaatt 
gcbgaabcattaaatacacaabacaabattagcccggbaatbacbggaatagbacbbgca 
gbbattacaggtattatcabcbbtggbggtgtbcgtagcabagctacacbatcbtcactt 
atbgtgcctattatggobabbgttbabataggtatggbttbaatcabCbbatbacbcaat 

gttactggtggbgctgtaggagctgcbatbctbcaaggtattaaacgtggbtbattctca 
aacgaagctggtatgggatctgcacctaatgctgctgctacatctgctgtgccccabocc 
gtbaaacaaggtttaatbcaatcabtaggbgtattctttgacactatgcttgbttgtaca 
gcbacagcaatbatgatbttatbababtotggtttgcaabttggtgatagcgcgcctcaa 
ggbgtagcagttacgcaabcagcgttgaacgaacattbaggtbcagcaggaggbatbttc 
ttaactgtagcagttaccttatttgcatbbtcabctgbbgtaggbaactattactatgga 
caabccaatattgaabbtbbabctaacaataagatgatattatbtabbtbtagatgtttt 
gtagtacbtbtagbabbtgtaggtgcbgttgctaaaacagaaacagtbtggagtactgcc 
gabttatttatgggtcbbatggoaabagtaaatabcatatcaabtataggtttgtcgaat 
attgogttbgcagtgabgaaagabbabcaaagacagcgtaaagaaggtaagagacctgbg 
ttbaaacccgaaaacttagaaataaatbtatbtggcattgagacbtggggacaacabgca 
aaaatgccaaaaaaa 


524. 


ttgaaaaaagaaatttbagagbggattgttgccatagccgttgccattgcacbtabbgcc 
ataatcactaaatttgtcggaaaabcatabtctabtaaaggbgabbcaabggatcctaca 
tbaaaagabggggagcgbgtagbggtaaatattabbggctataaabbaggtggcgbtgaa 
aaaggaaatgtcattgbabbbcabgctaataaaaaagatgatbatgttaaaagagttatt 
ggaactooaggagatagbgtbgaabataaaaatgatacactctatgtcaatggtaaaaag 
caatoagaaccatactbgaacbabaabgaaaaacgtaagcaaactgagtatatcacaggt 
agtttcaaaacaaaaaabbtaccaaabgcbaatcctcaatctaatgttatbcataaaggt 
aaatatttagtbbbgggggataaccgtgaggtaagbaaagabagtcgbtcattcggttta 
atbgacaaagaccaaattgtbggaaaggbatcgcbcagatattggcctttcagtgaattt 
aaahctaactbtaabccaaataacactaaaaat 


525. 


atgbtcaataaggtttggttbagaacaggaatattbtttattatgctgttcatactcatc 
aaactatttatggaagbgcabgaagtattbgctccaatagctacbatcattggttoagtc 
tbccbtccattttbaabtagbggatttotctbttacatatgtttaccttttoaaaacata 
ttagaaaagtggggctbtccacgtbgggctagtataaoaacaatattcataggattaata 
gctatcatcgctattgbggtaboatttatagcaccbatcattatttcoaatattaataac 
ttaattaaacaaacaccabcabtacciaaaagaagccgaacaatteiattaatttctcgbta 

atgggagatggcgcaacgtctattttatctaattcagtgtcatatattacgtctttcatc 
tcaactgtatttttattaataatggtgcctttottoctgatatatatgctaaaagatcat 
gaaaaatttatccoagcaatcggtaaatttttcaaaggagaacgtaaagtttttgttgta 
gatttattaaaag-aottaaaottcactttaaaatcatatattcaaggtcaagtgacagtt 
agtatcatettaggtattattttatatataggttabacgattataggattaccabataca 
cctttattagtattabtcgccggcgtagctaacttaataccatttttaggtccatggtta 
tcttttgcaccggcagcgatactaggtattattgatggoccttoaacttttatttgggta 
tgtgtcgtaacattaatcgcacaacaacttgaaggtaeu3gtgataactcctaacgtaatg 
ggtaaatcattaagcattcatccattaactattattgttgtcatacttgcagctggagat 
ttgggtggtttcacactcattcttgttgcagbtccattatacgctgtaatcaaoaeatta 
gbgagoaaoatttttaaatatcgtcaacgtattgtcgataaagcaaatagtaatgttaaa 


526. 


atgaatacaatcgtaaaaoatacagtaggtttbabbgcttctatcgtacbaacgctttta 
gcagtttttgtaaototatacactaatatgacatbccatgctaaggbaactatcatettt 
ggttttgctttcattcaagctgcccttcaattattaatgttcatgcatttaactgaaggt 
aaagabggacgtttacaatcgttcaaagttatctbbgcaattabcattactttagtaact 
gttatcggaacatactgggteatgoaaggtggacactcttctcactta 


527. 


ctttttacaggtScattatttttattaactbaccbttaabcaaacaabttaaaggtgac 
aaaaaggttgatacgoatgtgcataaegtatgggaattcctaaatgcctbttttgccgag 
attataaaagtgatgagtaaatttattggtggctbbccaattacaagtgccabagtaatc 
atcgtatttggbattctagbgatgctgbbaggtcacacttbabbbagaactabbaaatac 
gatbabgacatfctcaabtttcbtbbbagbbatbggcattabgtactbtatcatbacatta 
ttgctaabgacacaagtgtatggcbtttttgGbatcgtctbtabtattccttbbacagtt 
catattggttacatagtttataaagatgagbtgaaccaagacaatcgaaagaaccattat 
atgtggattattgtaacttabggaacgagttabcttattacccaaatttcgcbababgga 
cgtattgacgcaaatgaaatbgaabcaabtgatabtttaagbgbaaatacatbcttcabt 
atbatgbggtbatbaggbcagabggcbabatggaabbtctbatbcctaagacgtbcatfca 
ccactcactaaagaagaabbaggcgaagaggaacctgaactbtcaagaactaabaaaggc 
aatgtatctaatcaaactaaagttcacttaaaacaactacaaaataagacaaccgagtat 
gcacgtaagactagaagaagbgbtgatttagataaaattagagccaaaagggacaaatbt 
aagcaaaaaabtaacagcatagtagatabacaagaggacgababtccaaabtggatgaaa 
aaacctaaatgggttaaacctabgtatgttcaabtgbtttgtggtgtaattattcbgttt 
bttgcbbbtcbagaabttaabaatagaaacgcabbatbcttaactggbgaabgggagbba 
bcacaaacgcaatabgtagbtgagtgggbaacattatbattgcbacbtttcatbabtabb 
atttatabtgcaactacabtaacttatbabbtaagggataaabatbattattbacaacbc 
tttatgggcagbatttbattcbttaaattbctbacagaatttabcaatattatggtacab 
ggattattattatcaabbttcattacgccaabcttatbattaatgcbtattgcaatgatt 
gttgcttattctttacagttgagagaaaaa 
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528. atgttaggagagcaatatacacaaattaagcgtccagcaaatcggctaactgaaaaaata 
ttaggttggtttagttgggtattcttactcatattaactattgtttcaatgtttattgcg 
ctcgtatcttttagtaatgatacgtcaattgocaatttagaaaacaoacttaataataat 
gaactcgtacaacaaattttagccaataatgattCaagtacaactcaatttgtgatttgg 
ttacaaaatggagtttgggcaattattgtttattttattgtttgtttgctcatctcgttt 
ttagcgttaatttctatgaatataagaattttgtctggtttacttttbttaatagctgct 
atagtcacaattcogottgtattgttgattgtaactctaatcattcctatcttattcfctt 
atcattgcaatgatgatgtttgctagaagagatagaatagaaaoagtgocatcttattat 
aatgaatatgatcaaccatactatgatgagagaggtttttatgaaocagagtcaagaaat 
gaacatggatataatgatgatgtgtatgaacctatgcatactaaaaaggaagatagaaat 
acaagacgtcaattcaatagaaatgctcagcaacaagattcctataatggtataactgat 
aatcaacccgatgaagatacatcttccgatoaactttattcagacgaatatgtagataat 
gaagataaatattctcaatttccaaaaagagcagttgaaagtgaatatgcatctcaacaa 
actgaagatgaaccaacagtcatgtcaagacaagctaagtacaataaaaaatctaaaaat 
acggattttgaagatgcgcaacaggaacatatggaaggtaatcaatttgatgacgtagga 
gttgttgaaccacaaattgatcctaaagaactaaaagcgcaaagaaaaagagaaaaagca 
gaaatacgtgctaagaaaaaagaaaagagaaaagcatataataaacgtatgaaagaacga 
agaaaaaaccagccaagtgctgttaaocaacgacgfcatgaattatgaagaacgtcgacaa 
atgattaataatgaacaagaagatacagataataacttaaatcaacaggaagattcaaaa 

aaagaaaat 

529. atggaagagaataaaaatcaacctaataatgagaatatgtcgaataaagacgataataca 
atocatttgaatgatagtoaaagtaatgaagacttagagctttttagaoggaataaaaac 
gctcgccaacgcagaagacgtcgcatagataaccaaagtaaagaaaaagatgctacgtct 
acacaatcacagttagaaactaaaccaatggataaatttattgataatcacaagtogcat 
aatcaagataaagaaataaaaagtgatttaattgaggataatgttaatgatgaagatgac 
aatcaaaaatataataatgataaattaaatgatcgtagtgttcaacaaacaagcgaaacg 
cgtcaaagtaatgaagacgaagaggaatttctaactgatcatcagagcgaaaaacaaact 
aaagactctcgtcattctaaaaaacataaattactaagtaeiatttacttctaaaaaagaa 
aaggaaacatttacatogttcaatagtaatgagaaggtaaotcaaattaaaccgcttagt 
btagaagaaaaaagagccatftagacgtaaaaagcaasiaaagaatccaatatacaattatc 
acactactcattcttatoattgttctcattbtactctatatgtttaoaccactaagtaaa 
atatcaaatgtaaatattaaaggtaataaoaacgtaagtacgagtaaaataaagaaagaa 
cttaacgttacttcacgttcacgaatgtatacttttagtaaaaataaagcgattaggaac 
ttaaaacagaatcotttaatcaaagaagttgatattcataaacaattacoaaacacgtta 
actgttaacgtgactgagtaccaaattgttggtttagaaaaaaataaagataaatatgtg 
ccaattatagaagatggtaaagaattaacagaatacaaagatgaagtttcacatgatgga 
cctatcattgatgggttoaaaggagacaaaaaaacacgaattataaaagctttatctgaa 
atgtcaoctaaagtgagaaacttaatagcagaggtgagttacgcaccaactaaaaataaa 
caaagtcgcataaagatttttacceiaagataatatgcaagtcattggtgacattacaacg 
attgcagacaaaatgoaatattatcctcaaatgtcaoaatcattaagoagagatgattct 
ggcgaacttaagacaaatgggtatattgatttatcggttggagbgtcatttattccttat 
caaggttoatcaactgttcaatcgggtactgaacaaaatgtaaccaagtcaacacaagaa 
gaaaatgatgcaaaagaagaacttcaaaatgtgttgaataaaattaataaaoaatotaaa 

gaaaataat ; 

530. atgaagtgtttgttcaaaatgctatcaatcataataataatgttaagtactttcaoctta 
ttcatcagtccgagtacatatgcaaatgaagatgaaaattggactaaaataaaaaatcga 
ggagaactaagagttggattgtcagctgattatgcacctttagaatttgaaaagacgata 
catggtaaaactgaatatgcgggtgtagatatagaattagctaaaaagattgcgaaagat 
aatcatctaaagctaaaaattgtaaacatgcaatttgatagcttattaggtgoacttaag 
accggtaaaatcgatattattatctccggtatgacaacaactcccgaacgaaaaaaagaa 
gtggattttacaaaaccttacatgattacaaataatgtgatgatgattaaaaaagatgat 
gcaaaacgttatcaaaacatcaaagattttgaaggcaaaaaaattgctgcgcaaaaaggg 
acagatcaagaaaaaattgcacaaactgagattgaagatagtaaaatttcttcactcaat 
agattacctgaagctatattatctttaaaaagtggaaaagtagcaggtgtagttgttgaa 
aaaccagtaggtgaggcatatttaaaacaaaattcagaactaacattttcaaagattaaa 
tttaatgaagaaaagaaacaaacatgtatagctgttcctaagaactctccbgtactttta 
gataagcbaaabcaaacgattgabaabgbaaaagaaaaaaabttaattgabcaabacatg 
acaaaagcagccgaagatatgcaagabgabggaaabbttatbtctaaababggcagbbtb 
bbcatbaaaggaabbaaaaatactabbtbgattbcattagtaggtgtggbabbggggbcb 
abtbtaggcbcttbbabagcbbbabbaaaaabaagtaaaattagaccatbacaabggaba 

• gcaagbabatacabagaatttbbaagaggtactcctatgcbbgtgcaagtgbtbattgba 
tbbbbbgggaabacbgcagcbbbggggbtagabatttcagcbttaatttgbggbactatt 
gcgctbgttataaabtcbbcagccbacatbgccgagabtatbagagctggbabbaatgcb 
gbagabaaaggacaaacbgciagctgctagaagbtbaggattgaabbabagacagacbatg 
caatcagbagbbabgccacaggcaatbaagaaaabbttaccbgcatbaggtaatgaattt 
gbaaccbbgabbaaagaatcgbctatagbbtccacaattggagtgagbgaaatcabgttt 
aabgcacaagbbgbacaagggabatottttgatcctttcacaccattgttagttgcagca 
bbactatabbbcbbacbtacatbtgcactbacacgbgctatgaattttattgaagggaga 
abgagbgccagtgab 

531 . abgcaacaagaaacgacabcabggbacaaacaagaabggtbbabagttbbatcacbbbta 
tbcattbbtccacbaggbbbabbbcbcabgtggaaatttagaaagtggccabcbabbgca 
agaacaabcatbactgbtgcaatbbcagbbatcgtattagcaagcabbaccbabbatggb 
aatcbacaaatgattgbaccagcaacabcaaabbcaaataacgaaactaaagaaaotaca 
gagaabaabgbaaatgabaaagacgagcgaaabcabaaaacbgcagtagaigaaacaaaa 
acbaatbatgactccaccaaagaaaatacbaaagaacctggaaaagaaaatgaabctgca 
acacgatbggagaacbcbgcgcbbgaaaaggcaaagbcabattatgatgabbttcacabg 
tctaaactaggaabbbabgabatbbtaacatctgaabatggagaaaaabbbgabaaagaa 
gatgcacaababgcbabagabcabcbagaggctgabtabgaaaagaabgcacbbgagaaa 
gcaaaabcababgccaaagatatgcababgbcbaabgactcaabbtacgabctttbggbg 
tctaactacggbgaaaaatttacagaabcagaagcaaaababgcbabbgagcattbggab 
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532. 


atgagtcataagatattagtatcagacccaatttotgaggatggtttacaaagtatttta 
aaacatccagaafcttgacgtagatatacaaaoagatttatctgaaaatgatttagtaaat 
atgatttcaacttatgatgctcttatcgtacgaagtcaaacccaagtaacagagcgaatt 
attaatgctgcaacaaatttgaaggtcattgcaagagctggtgtaggtgtggataataht 
aatatagaagcagcgactttaaaaggtattttagtaattaatgctcctgatggtaataca 
atttctgctacagaacattcagtagctatgttgcttgcaatggcacgaaatattcctcaa 
gcacaccaatctttacgtaacaaagaatggaatcgtaaagcatttagaggggttgaactt 
tatggcaaaaccttaggtgttatcggtgctggtaggattggtttgggcgtcgctaaacgt 
gcgcagagtttcggtatgaaaattttagcgttcgatccttatttaacagaagataaagcg 
aagtcattagatattcaaattgcaactgfctgatgaaattgccgaaaaatccgactttgta 
acagttcacacaocattaacacctaaaactcgaggaattgttggttcatctttctttaac 
aaagctaaacaaaacttacaaatcataaatgttgocagagggggtattatagatgaaact 
gcacttattgaagcattagataataacttaatagatcgtgcagctattgacgtatttgaa 
catgaacctcctactgattoccotctcattcaacatgataaaattattgtcacaccacat 
cttggcgcctotactgtagaagcgcaagagaaggttgcagtctctgtatctgaagaaata 
attgaaattctaactaaagggaatgttgagcatgctgtgaatgctccaaaaatggattta 
agcaaagttgataaaacaactcaaagctttataggtttaagtacaactattggtgagttt 
gctattcagcttctcgatggtgctccgagtgaaattaaagttaaatatgctggtgactta 
gcgcaaaatgacactagtttaattacaagaacaattataaogaacatcttgaaagaagat 
ttaggtaatgaagtcaatattattaatgcattagcaatacttaaccaaoaaggtgtcacg 
tataatatagaaaaacaaaagaaacattctggctttagtagttacattgagctagaacta 
gttaatgatcaagataaaatcaaaattggcgcaacggtattcgcaggttttggcccaaga 
atagtacgtattaatgattactcacttgattttaaacotaaccaatatcaattagtaaca 
tgtcataaagataaacctggtatagtaggacaaacaggcaacctattgggaagtcacgga 
attaatattgcgtcaatgactttaggacgtaacgatgctggtggagatgctttaatgatt 
ctttctattgatcaacaagcaagtgaggaagttataaaaattttaaatgaaacaagcgga 
ttcaacaaaattattagcactaagttaacaatt 


533. 


ttgaagcggaattttattaataatttaatcatattattaattgctattatgttaagtctg 
ttattaaaaatgttacatgtgattttgocatttatgtttggaccaatattagcggcgtta 
ttatgtgtaaaagtattaaaattaaaaatacgatggccattttggttgagtcaaattggt 
ttaatactacttggagttcaaattggctctEurcttcacacaacaagtgattaaagacata 
agtaaaaattggctaactatcgtttttgtoaotatootaotaattttattagotttgata 
attgcattcttttttaagaaaattgcacaaataeatttagaaactgcaattttaagtgtt 
ataocaggtgcgctaagcoaaatgttagtgatggcagaagaaaataagaaagcaaatata 
ttagttgtgagtttaaoacagacatcaogtgtaatatttgttgttattttagbaccactt 
atttcgtatttttttoaggataaocatcatgaaatgaatcatactacaatggaagtaccc 
acactttctcagactttaaatatatggoaaataatcatcttattctcaatggtgggaatc 
atctatataggaatgtcaaaaattaacttcoccactaaacaattattagcacotataata 
gttttaattatatggaatatgacaaoacatttaacattttcactagatcattggttgtta 
gooacagogoaaottatttatatgatacgtattggattacagattgccaacttaatgagt 
gatttaaagggaagaattgcaatagcaatagcctttcaaaatataatgctcatagtcaca 
aogtttataatgataataggaatacatttgattactaatgaatccatcaatgaattgttt 
ttaggagcagcaccaggaggtatgagtcaaatagttttagtggctatggctactggagct 
gatgtagcgatgatttcaagotatcacatttttagaatattttttatattatttgtcatt 
gcgccactaattggttattttattaatgttaaattaaataataaa 


534. 


gtgaagaaaacgagtagaataattgcattcatactcctcatagctctactattcacagga 
atgggtatgaogtataagaatgtagttaaaaatgttaatttaggtctagatttgcaaggt 
ggttttgaagtcctcttccaagtagatcctttaaataaaggagataaaattgataaaaaa 
goactttoaagctacatctcaaacattagaaaatcgtgtaaatgttctaggtgtatcagaa 
ccgaaaatacaaatcgaagatccaaatcgaattcgtgtacaattagcaggtatcaaggat 
caagcacaagcgcgtaaattattatcgacacaagctaatttaacaattagagatgctgaa 
gatcatgttttaatgtctggttcagacattaaacaaggctctgctaaacaagaatttaaa 
caagaaactaatcaaccaaoagttacatttaaagtaaaasigtaaagataaatttaagaaa 
gtaactgaaaagatttctaaaaaacgtgacaatgtcatggtagrtttggttagatttcgaa 
aaaggcgatagttacaagaaagaagctaaaaagcaacaagaaggtaaaaagcctaaattt 
atatcbgcagcgagtgtagaccaacctattaattctagtagtgttgaaatttcaggtggc 
ttcaatgggaaaaaaggtgttgaagaagcgaaacaaatagctgagttatcaaatgccggo 
tcattaccagttgatttaaaagaaatttactctaactctgttggtgcacaatttggtcaa 
gatgctcttgataagaccatgtttgcatcaattgtaggtatagcattaatttatttattt 
atgcttggtttctatcgtttgcctggtttagttgcaatcattgccttaaccacttatatt 
tatttaactttagtcgcattcaatttcatatcaggtgtattaactctacctggattggcg 
gcattagttttaggtgtaggtatggctgtogatgcoaatatcataatgtatgaacgtatt 

tcattottaactatatttgattccaacttaacaaotgtcatcgctgcagctgtgcttttc 
ttctttggagaaagttcagtcaaaggcttcgcaacoatgttactcttaggtattttaatg 
atatttgtaaccgcagtattcttatcaagagggttgttatcattactggtatcttcaaac 
ttctttaaaaaacaatactggttatttggtgttaagaagaaggatagacatgatattaat 
gaaggtaaagatgtacatgatttaaaaaoatcatatgaaaggttaaactttgttaaatta 
gctaagccacttatttcacttagtattttaattgtaattattggtttgattatcatttca 
atatttaaattaaacttaggtattgatttctcatccggaacaagagcagatattcaatct 
aaaaatgctataacacaagcacaggttgagaeiaactgtaaaatcagttggattggaaoca 
gatcaaatacagattaatggtagtggaaataaaaatgccacagttcagtttaaaaaagat 
ttatcacgtgaggaagacaataaattaagtgctaaggtgaaatctgaatttggagataat 
ccacaaattaataccgtttcacctctcataggccaagagctagctaaaeiatgctgtaact 
gcattaatacttgcttctataggoattattatctatgtttcactaagatttgaatggcgt 


atgggtctatcttctgtacttgcattattacatgacgtatttatcabcattgcaatcttt 
agtttgtttagattagaagtasatttaacatttattgcagcagtattaactatcgttggt 
tattcaatcaatgatacaatogtaactttcgaccgtgttcgagaaaatctgcataaagtt 
aaagtaattacgcatactgatoaaattgatgatatagtcaaccgctctattagacaaact 
atgacaogttctattaatacagtgttgactgtagttgtagttgtagttgcaatattaata 
ttaggtgcaccaacaatatttaatttctctttagcattactaattggattattatctggt 
gtattctcgtcaattttcattgctgtaccattatggggcatgcetaagaaaogacagttt 
aaaaagaoaaaaaataataaattagtagtaoaoaaagagaagaaatctaacgatgaaaaa 
atcttagtt 
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535. 


atgggggaaaatacaaaacaagatttcaatcaaaaaggacaaaattttaaattcacaaaa 
aaacatagacgattattatatggttcagtttttttaatggctacatcagctattggtcca 
gcatttctgactcaaactgcagbgtttactgcacaattttatgctagttttgcatttgca 
atattaatttctattattatagatataggcgctoaaataaatatttggagaatattagtg 
gtaactggattacgtggaoaagaaatatctaataaagtattacctggacttggtactatt 
atctccatactaattgcatttggtggtctcgcatttaacataggtaatattgctggtgca 
ggtbtaggtttaaatgcaatgtttggtcttgatgtaaaatggggtgctgcaataacagct 
attbttgcgatacttatctttgtfcagtagaagtggtcagaaaataatggatgttattagt 

ccttatggagatgcattagtacatacatttgcacctgaacatcctttcaaacttatatta 
cctataattacattagttggtggtacagtagggggttatattacttttgcaggtgcacat 
agaattctagattctggtataaaaggtaagtcataccttcctttcgtaaatcgatctgct 
gtagcaggtattttaacaactggtgtcatgcgcaccttattgtttttagctgtactaggt 
gttgttgtaactggcgttacgcttagttcagaaaatccaccagcatcagttttccaacat 
gcattaggtcctataggtaaaaatatttttggcgtagtaatatttgcagcagcaatgtcc 
tcagtaattggttctgcatatacaagcgcaacatttttaaaaacactaoacaaatcgtta 
ctcaataaaaataatcttatcgttattacatttattgtaatttcaacttttgttttctta 
tttattggtaaaccggtgagtttacttataatagctggtgcgattaatggttggattcta 
ccaatcacattaggtgcaattctcattgcaagtaggaaaaaatctatcgttggtaattac 
caacacccaacatggatgGttgtttttggtattatagccgtaattgtcaoaataatgact 
ggtatcttttcattacaagatttagcaagtctttggaaaggt 


536. 


gtgtctaataataattttaaagatgatttcgaaaagaatcgtoaatctattaatccagac 
gaacatcaaacagaattaaaagaagatgataaaacaaatgaaaataaaaaagaagctgac 
tctcaaaacagtttatctaataactcaaatcaacaatttcctccgagaaatgcccaacga 
cgaaaaagacgcagagagacagcaactaatcaaagoaaacaacaagacgacaaacatcaa 
aaaaatagtgacgctaaaactacagaaggttcattagatgaccgttatgacgaagcacag 
ttacagcaacaacatgataaatcgcaacaacaaaataaaactgaaaaacaatcacaagat 
aatagaatgaaagatggaaaagatgcagctattgtaaatggaacatctgagtcaccagaa 
cataaatcaaaatcaacacaaaatagaoccggccctaaagctcaacaacaaaagcgtaaa 
tcagaaagtacgcaatcaaaaccgtcaacaaacaaagataaaaaagoagctacaggtgct 
ggaatagctggtgcagctggtgttgctggtgcagcagaaacatccaaacgtcatcataat 

aatgatgaccaaaagcaatctaaaaaaggcaaaaaagcagcagtcggtgctggcgcagct 
gcaggagttggtgcggctggtgttgcgcatcataataatcaaaataaacatcataatgag 
gaaaaaaattctaatcaaaacaatcagtacaatgaccaatcagaaggtaagaaaaaaggt 
ggtttcatgaaaatottgttacoacttatagcagooattottattotaggtgeaatagca 
atattoggtggtatggctctaaataatcacaaogatagtaaaagtgatgaccaaaaaata 
gcgaatcaaagtaagaaagactcagataaaaaagatggtgcgcaatccgaagataacaaa 
gacaaaaaatctgatagtaacaaagacaaaaaatctgattctgataagaacgcagatgat 
gactctgataatagttcctcaaatcctaacgctacttcaactaataataacgataatgta 
gccaataataac tcaaattatacaaacoaaaatcaacaagataatgcaaaccaaaatagc 
aataatcaacaggcaactcaaggtcaacaatcacatacagtatacggtcaagaaaactta 
tatcgtatcgccatacaatattatggagaaggaactcaagctaacgtagataaaattaaa 
cgtgcgaatggattaaacagtaataatattcataatggtcaaacattagttattcctcaa 


537. . 


atggctaaaggggaocaatatcaagctcatactgaaaaatatoatgataaaaagtctaaa 
aaaagttataaacctgtgtggattatcattagttttattattttaattacaatcttgtta 

gctgtagttatgtgggttacagMgcagttacttatccagtttctgcaacattaatttta 
ggattaatgatacttttactaggtttaagtccagttcaagatttatccgaaaaaottgga 
aaccctaaaagtggcgacataatactaaaaggtagcgatattttaggaacgaataaogcg 
cttagtcacgcttttagtggtttttcaacctcagccgtagcacttgtagctgcagcatta 
tttttagcagtagctatgcaggaaaccaatttacataaacgacttgcattacttgtgcta 
tcaattgttggaaataaaactagaaatatagtcattggtgctattttagtatctattgtt 
ctagcattctttgtaccatcagctacagcacgtgctggtgcagttgtcccaatattactg 
ggaatgattgctgcatttaatgtgagtaaggatagtagacttgcttcattattaattatt 
actgctgtacaagcagtttcgatatggaatataggtattaaaacggctgcagcacaaaat 
attgtagccatcaattttattaaccaaaatttaggacatgatgtatcatggggagagtgg 

aagtttatgccacctgaacatgatgcaattgaaggtggaaaagagttaattaaaaaggaa 

cttaataaattaggaccagtcagtcatagagaatggcgactaattgtgatttcagtgctt 

ttattattcttctggtcgactgagaaagtattgcatocgattgattcagcttcgattaca • 

ctagttgctctaggtattatactaatgccaaagattggtgttattacttggaaaggtgtt 

gaaaagaagattccttgggggacgattatagtatttggtgtaggaatctcacttggtaat 

gtattacttaaaacaggagccgctcaatggttaagtgatcaaacatttggtttgatgggt 

cttaaacatttaccgatcatagcaactattgcgttaattaocttatttaatatattaata 

catttaggttttgcaagtgcaacgagcttagcctctgcgttaatacctgtgtttatttct 

ttgacttcaacgctaaatttaggtgatcatgctattggttttgtattaatacaacaattt 

gtgattagttttggtttcctactacctgtcagtgcaccacaaaatatgcttgcatatggt 

actgggacttttaccgtaaaggattttttaaagacaggtatacotttaacgatagtaggt 

tatattttagttatcgtatttagtttgacgtattggaaatggcCtggtttagtg 




atgttagatttcattaaccatttgcttagttatcaatttttaaatcgtgcattaatcaca 

tctattfctagttgggatfcgtatgtggaacgatgggfcagcattattgttttacgtggtctt 

tctttaatgggtgatgccatgagtcatgctgttttaccaggtgttgctttatctttctta 

tttaatattocaatgtttatcggggcacttgtaacgggaatgcttgcaagtttgtttatt 

ggttttattacttcaaacagtaaaacaaaaccagatgctgcaataggaataagtttcact 

gcattcctagcatcbggcgtcataattattagtttaatcaatagtacaacagatttatat 

cacabttbabbbggcaabbbabbagcaabbacacatcaatcabbbtggacaacaabbgbc 

attactgbactggbtattbtactbatbabbabcttbtatagacctttaabgabtbcaaca . 

bbbgatgcaacttbtagbcgtatgagcgggcbgaacacaacabtaabbcacbacbbtgbc 

abgbbatbacbcgcacbtgbaactgttgcgagcatacaaacagbbggaatbabccbbgba 

gbtgcttbacbaabcacbccagcbbcbacagcbbbbbtaabcagbaaacaacbbbatgcc ■ 

atgabggbaabbgcaagcabaabcagcgbgabaagbtcgabtabcggbctababbbbagb 

tabatatabaatabtccaagbggagcaacbabbgtaabctgtaccbbbabgabbbababb 

qtaacgcbabcaabtactagaatbaaaaabaaacaaaaaaggagcgcbbtaacg 



wo 02/059148 



- 116 - 



PCT/EP02/00546 



ttggcaaagctattatacaaactaggaaaatttatagccaagaacaaatggctaagtgtt 
ataggatggcttgttatactaggtgttattatcacgccattaatgataaactcaccgaag 
tttgacagtgacatcactatgaacggccttaagbcattagacacaaacgataaaatcagt 
aaagaatttoatcaggacagtgagaaagcctcgatgaaaatagtcttccattctaataag 
aaCgatggaotcaataataaagatacgaaefaaagatattgaagatgctttagacaatatc 
agacaaaatgatgattatatccaaaatatctotaatcoatatgacagtggacaagttaat 
gatgaaggcgatactgctatcgctaacgtaagttatgtagttccacaaactggattaaaa 
gattcttctaaacatatcatcgacaaagaattaaaagatgtaactgacaaccataatgtg 
caaattgaaaaaactcaaggbggcgctatgaattccgaacchggtggtacatcagaaatt 
gtcggtatcatcgtagcattcgtaatcttacttattaoctttggttcacttatcgoagct 
ggtatgccaattattagtgcaatcatcggtttaggttcaagtgttggtatcatcgoatta 
ttaacatatatctttgatattccaaacttcactcttacactagctgtaatgataggttta 
gctgttggtattgaotactcactctttattchabttagatttaaagaacttaagaaaaaa 
ggtgtcgatactgtagaagctattgcaacagcagtgggtacagcaggcagtgctgtaata 
ttcgctggtcttacagttatgattgctgtttgtggtttatcacttgtaggaatcgacttc 
ttagcggttatgggattcgcttcagcgattagtgtgttatttgcagtattagcagcatta 
acactattacctgccctaatcagtatcttccataaaagtattaaaattaaagataaacca 
actaaaagtaaagaccctaaagatcattcttgggcaaaatttattgttggte^gcoagtt 
afccgctgttattgtaagtttaattattttaattttagctgcbataccagtcagtggcatg 
cgtbbaggbattccagatgabagtbtaaaaccaactgactcatcagaataoaaagoctab 
aaattaatcbcagabaabttbggcgaaggbtabaacggacaaattgtcatgttagtaaab 
aoaaaagatggbggaagbaaaagcactabcgaacgtgatttaaataatatgcgtagtgat 
bbagaagacabtgabaabgbbgabacagttbcaaaagcaceiactaacbgacaacaacaab 
bacgcabtatbcaoaabcatbccbgaaaaaggaccgaacbcacagbcaacagaaaabcba 
gbabatgatttacgtgattatoatagccaagcgcaagaaaaatatgactatggcacbgaa 
atttcaggacaaagtgttatbaaoatcgatabgbcagaaaaacbaaacaacgctabbcca 
gtatttgcaggcgttattgttgtattagcatbcbtctbabbaatgabbgbgbtccgttcg 
abctbagbbccabbaaaagcagtactaggcbbtabccbtbcatbaabggcbacatbaggt 
bbcacaacabtagtcattcaacatggctbbatgggtagctbatbbggtatbgaaaacaca 
ggaccabtacbbgcabtcctbccagtaabcacaabbggatbgtbabbcggacttgccatc 
gacbacgagcbcbtobbaabgacaogtgbacatgaagaatacagtaagactggcgataat 
gatcabtcaabccgbgtaggbabcaaagaaagbggaccbgtbatcgbagcbgcbgoacbt 
abtabgbtcagtgbabtcabcgcabbcgbctbccaagatgacagbgcaabbaagtcaatg 
ggbatcgcabbaggbbbcggtgbgbtabbogacgcattcgbcgtacgtabgacatbaatt 
ccagcatbgacgaaactcbtbggbaaagcbtcatggbaccbbcctaaatggbbaggtgca 
gbatbgccaaacgtbgacgbbgaaggtaaagcbttagaagaagataabcabcacgacaca 
bctbobgaaaaaggtcatgbcaaogataaaaatagtgaatactctagacaagacaaagat 
aacbatgttbatcaaaabgacaaacgtaactaoaabcgcaabtabaatgacgaagatbab 
aaccgttctgtgcatttaaabaatcatcatgaccagcatcatcgccaaoabcaabatgab 
aatcaacgbgatgatatcgactabgaatcacbbbatacbcaagabggcgaccataotcat 
catgatgaacgtaabtabaatgatogacactabcaagacaabbacgabagaaatgatgat 
batcgtcacaacaatcabgabcatcaaaatgabaaccatgabtatcatgattcaaatttb 
gataaaacaacaaacttabacaaagaattaacbgatagcaatattgatcaagatgbatta 
ttcaaagcattaatgttatacgctcgbgaaaacaacaaaggtgtbbacgatagatataac 

cgatcatctcaacatcgtcatgabgacgaacttagagac 

atgaataaaaaagtagaacabatcggtaaccaatatacgtcacaagaaaabaagaaaaaa 
caacgacaaaaaatgaaaabgcgtgtbgtacgtagacgtattgctttatbcggaggtatb 
cttttagcgattatcctcattctacttgtattgcttgtcattcaaagacataataacgab 
caagabgcagttgaaaggaaagagaaagaaacbgagtttcaaaaacaacaagabgaagaa 
attgcbttaaaagagaaacttaataabtbaaatgataaagacbatatcgagaaaabagcg 
agagacgattattatttaagtaataaaggtgaagbcabtbbtagabtacctgabgataaa 
aaatcctctcagtcaaagacttc aaacgaaaaaggcaat 



-tgaagatacgtttaacabbtabbatctbagcaatactabccaccatcggcttagtactb 
gtbbbagcaaaatabccaacaggcccacaoacaaboaacbabaacgaacottatacagta 
ctcatagccabtacgacaabagttataatggctttaccagcactoatattaggtatatbb 
aatcatcbtgcabgtagaabcatabcggcgatabbacaaabaagtgcaobgatgatgbgg 
gggttbtbagtaatcabtagcttaattabgggacaaabtgbcabtabgctbabggcbtcc 
fctaacgabacbtgcabbaottgbtagttcbatbgbcacacbbtcagtgcaoccatcbacb 
bcagabaaaabc 



acatabacagbaagaaaagaaacacctattagtttagaaggcaaagcgtctccagaatcb 
gtgaaaacbbataacaabaatcaabctgtgggtaacttcttaagtgtttcagtacaagab 
ggtcaaacagbtaaacaaggbgaacgtatcatcaattatgatacaaatgggaataaacgc 
caacaactabbgaacaaagtgaatcaagcacaatctcaagbbaatgatgabtatcaaaaa 
gtaaabcaaagtccbaacaatcabcaattacaagttaaabbgactcaagatcaaagtgcb 
bbaaabgaagctcagcagbcatbgbcacaababgacagacaacbcaatgacagcatgaab 
gcabcattbgatggtaaaabtaacattaaaaabgabbcagabgbaggcgaagggcaaccb 
atbbbgcaabbaabbtcttcaaatcctcaaabbaacgcaacbabtacagagtbbgababb 
aataaaabbaaagaaggcgatgaagtaaabgbcactgtaaatagcacaggbaaaaaagga 
aaaggaaaaabtcbtaaaatagabgaacttcctacaagctatgabacaagbgacgatagb 
acagcatcatcggcacaagcaggggcacaaggtgatagtgaagaaggaacbgaaabgacg 
acabcbaaboctacaabbaabcagccaacaggbggbaaaagbggcgaaacabcaaaatab 
aaagtbabcabbggbgatbtagababacccgbgagatcaggcbbotctatggatgctaaa 
abcccbcbbaaaacbaaaaagctaccaaabaacgbgtbaaoaaaagataataacgbabtb 
gbcgtbgabaaaaabaabaaagbbcaoaaacgbgaaabbaaaabtgaacgtaataabggb 

■ ... — ■ . — 1. . ,g(.Q(;.t-^{^a|Ei.^^^ias>s>s>rr/Tl- 
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atgactgaaactactaaaatatttgaatoacatttggtcaaacaggctotaaaagacagt 
gtattgaagctotatcctgtttatatgattaaaaatccgattatgtttgttgtagaagtg 
aacatgctgcttgccttaggattaaccatttatccggatttatttcaccaagaaagtgta 
tcacggctatatgtgttcagbatctttatcatattattaotgacacttgtcttbgcgaac 
ttctctgaagcattagctgaaggtcgcggtaaagcacaagocaacgctttacgocaaaca 
caaactgaaatgaaggcacgtcgtattaaacaagacggcagttatgaaatgattgacgct 
agtgacotgaaaaaaggacatatcgtacgtgtcgogacaggtgaacaaatcccaaatgac 
ggtaaagttattaagggootcgoaacagcggatgaatctgcgattacaggtgaatctgca 
cotgtaatcaaagaaagcggtggagatttcgataatgtaattggaggaacttctgtagct 
tcagactggttagaagttgagattacttcagaaccaggtcattcabttttagataaaatg 
attggtttgatfcgaaggggctacaasfaaagaaaacacctaatgaaattgcgtcacctact 
ttattgatgacattaacgattatcttcttggtcgttattttaacgatgtatccattggcg 
aaattcctgaatttoaatttatccattgcgatgctgattgctttggctgtgtgtttaatt 
ccaacaaocattgggggattattatcggctatagggattgcagggatggatcgtgtgaca 
cagtttaatatcttggctaaaagcggacgttctgtagagacttgtggtgatgtgaatgtc 
ttgattttagataaaacaggtaccattacctacggcaaccgtatggcagatgcgtttatt 
ccggtgaaatcatcaagctttgaacgtttagttaaagcggcctatgaaagttctatcgca 
gatgacacaccagagggacgtagtattgtgaaattagcttataaacaacatatcgactta 
ccgcaagaggtcggagaatatattccgttcactgctgaaacacgtatgagcggtgtgaaa 
tttacgacacgtgaagtatataaaggtgcaccgaatagtatggttaagcgtgtgaaagaa 
gcagggggacatattccagttgatttagacgctcttgtcaaaggggtgtctaaaaaaggt 
ggcacaccgctggttgtgcttgaagataatgagattttaggtgttatttatttgaaagat 
gtcattaaagatggactcgtagaacgtttccgtgaattacgtgagatggggattgaaacg 
gtgatgtgtacaggagataacgaattgacagotgcgacaatagcgaaagaagogggtgtg 
gatcgctttgtggcagagtgtaaacctgaagataaaatcaatgtgattagagaagaacaa 
gcgaaaggtcatattgttgcgatgacgggtgacggtacgaatgacgcgccagctttagca 
gaagctaatgtaggtttggcaatgaactcaggaaccatgagtgccaaagaagcggcgaat 
ttaattgatttagattctaatccaaccaaactgatggaagtcgttotaattgggaaacaa 
ttattaatgacacgtggctcactcactacatttagtattgcgaatgacattgcgaaatac 
tttgcgattttaccagccatgtttatggcggotatgcctgcgatgaatcatttgaatatc 
atgcatctgoattcacctgaatcagcagtattatctgcgttaatctttaatgcgttgatt 
attgtattattgatbccgattgcgatgaaaggcgtgaaatttaaaggtgcctcaacgcaa 
accatatbgatgaaaaatabgtbagttbacggctbaggcggtatgatcgtgccatttabc 
ggcattaagcttcattgatctcatcatceaactctttgtc . 



dtaattgtgttacgtcgtctatttcaagabagaggbgccatatbbgctabagcbattabt 
acaatctacgtagbgcttggagttttagobccttbaattacatbctatgaaccgaabcac 
attgatacagcaaabaaatttgctggbabaagbtggtctcactggttgggaacagaccat 
ttaggtcgagatgtattaacacggataatatacgccataagacctagtttgttatatgta 
bttgtcgcabtgattatttccgttgtgataggagcgatacbtgggbttabttcaggttat 
ttcccaggbtatabcgatgcaataattatgcgtatatgcgatgbgabgtbagcttttoca 
agctatgtggtcacattggcattgattacgttgtttggcatgggbgtagaaaatattatt 
attgoatbtatattgactcgatgggcgbggttttgtcgcgtgeitbcgaaccagtgtaatg 
caatatattgaagobgatcatgtaaaabttgccaaagtaabtggtatgaatgattteaca 
atcabtogoaaacatattttgccactaaootttactgacatagcgattattgctagtagc 
togabgtgtbcaabgatabbacaaatgtcaggatbotoattcobtggattaggtgttaag 
gcacctacagccgaatgggggatgatgcbbaabgaagcacgaaaagtaatgttcacacat 
cctggaatgatgatgacaacaggtgtggctatcgtcataattgtgatggcgtttaacttt 
ttatoagatgctttacaaabggcgattgatcctcgtatgtccgotaaagaaaaacgactg 
itgaagaaaggtgtgaaagcacgtgacactgct 



abgaaaggbgccabgbctbggcctbbtbtaagattatatabtttaacabbgatgttbttt 
agtgcgaabgccabactcaatgttbtcabacctctaagaggacatgacttgggggcgacg 
aatactgtaatbggaattgtaatgggagcctatatgotaaoggoaatgctat^tcgcccc 
tgggotggbcaaatbatbgcacgbattggtocgattaaagtattgcgtattatattattg 
attaatgctatggcacbggbabtatatgggttbacaggacbtgaaggbbattbgabtgca 
cgtatcabgcaaggbgtgbgtacggcattcttcbcaabgtcbttacaattgggbatbata 
gabgotttacobgagaaatabcgttcagaaggtgtatctotcbabtcabtabtttcaacg 
atboccaatctattaggaocatbaattgcagttgggatttggcacgtggaaaatatgtcc 
abatbtgctatbgbbatgabttttattgcagtaacaacaaccbbatttggttabagaact 
acbtbtgcaaabaoaoaaaaagaggtatoaccaaaagacgaagbcttgccbtbtaatgca 
abgactgbatabgtccaabbtbbtaaaaataaagcacbcbtctgcagbggbabgabtatg 
abcbtgtcatctatcgtgtbbggbgcgabgagbacbbbbabaccabtabatacggtbagg 
gaaggtttcgcgaatgcaggbabbbbccbcacaabbcaagccabbacagtagbgatagct 
agattttabbtacgbaagtabgbacoatctgatggtttatggcatcaccgbbttatgatg 
actgbcttaacgtbacbgabggttgcttcagtcattgtagctbttggaccacatabagtg 
agtabatttgtatatataagtgcaatctttatcggaataacacaagcgctcgtbbatccb 
acattgacaacgtabtbaagbbttgtcttaccaaagataggacgtaababgbtattagga 
ttgtbtatagcatgbgcagatttagggatttcactaggaggtgtgcbaatggggccaata 
bcagatacggtaggatttaaatggatgtatattttatgcgcttbattggttactattgca 
atgacactaagbaaaatbagacaaagacaaagbgtbtcaaaagcotca 
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546. 


gtgggaagtactgttaaatatcgtaagtttattctacctattgtcgttggtttaattatc 
tgggcattgacgcctattaaaccagatgccttaaatgatcaagcttggtttatgtttgct 
attbbfcgtgtcaaccatcattgcttgtattacccaacctatgactataggtgcagtatca 
atcattggttttacaatcatgattttggttggaattgttgatacaaaaactgccgttcaa 
ggcttcggtaatagtagtatttggcttattgcaatggcctttttcatttcaagaggattt 
gtaaaaacagggctaggtcgacgtattgctctgcaattcgttaaattatttggaaagaaa 
acgcttggtttggcttattcacttgttggtgttgatcttatcttagctcctgctacgcca 
agtaatacagcacgtgctggtggtattatgtttccaatcattaagtccttgtcagagtca 
tttggttcatcgccgagagatggttctgagagaaaaatgggtgogtttttaatctttact 
gagttccaaggtaatttaattacttcagctatgtttttaacagctatggccggtaaocct 
atagcgcaaagtttagctgaaaaaacggcacacgttcaaattacatggatgaattggttt 
gttgctgctattatacccggattgatttctctcatcgttgtccctttcattatttataaa 
ttatacccaccaactgttaaagaaacgcctaacgctaaaaaatgggctactgaacaacta 
gaagaaatgggacatatgtctatagccgaaaaattgatggttggtatctttatcatagca 
ttggctttgtgggtattaggaagottcattaatgttgatgcoacgotcactgcatttatt 
gctttagcattgttactattaacaggtgtattagcgtggtcagatattttaaatgaaaca 
ggcgcatggaatacactcgtttggttctcagttcttgtattaatggcagaacaattaaac 
aagttaggctttatcccatggttaagcaaactcattgctcaaggtttaaatggctttagt 
tggcctatcgttttagttttactcatcttgttttatttctactcacattatttattcjgca 
agtgcaacagcacatgtcagcgccatgtacgccgcgttactcggtgttgcagtcgcttcg 
ggtgoaocgccattattoagtgcattaatgttagggttctttggtaacttactggcatca 
acaacacaotatagtagtggaccagcgcccatattatacgcagctggctatgttacacaa 
aagcgctggtggactatgaatattgtacttggtatagtctattttattatttggattggt 
gtaggttcactatggatgaaactcataggtatgatg 


547. 


atgaaagataataaaatgttgttoattatttttatgataggaacatttacagtaggaatg , 

gctgaatatgtagtgacaggattacttacacaaatcgctgacgatatgaaggtttctatt 

tcgagbgcaggtttattaattagtgtttatgctattagtgttgcattgatagggccttta 

atgcgaatcataacattgaaagttcacgccoaccgtctgttaccgattttagtagcgatt 

tttataataagtaatttagtgggaatgttagcaccgaattttaatgtattgttattatca 

agactcatgtctgcggcaatgcatgcgccattcttcggtgtgtgtatgagtgttgctgcg 

acagtcgcacctcotgctaaaaaaacacaggccattgoaottgttcaggcaggtttaact 

attgctgtaatgttaggtgtaccattcggatcatttttaggtggctttgcaaattggaga 

gttgtttttggatttatgattgtgttggcaatcattactatgttaggaatgattaaattt 

aatccacacattttaattgtgattgcaattattgtgtttggttactctggtgtgtttact 
acttatacatttatggagccaatgatacgagatttttctccatttaaaattgtaggttta 
actgtttgtttatttatgtttggtctaggcggtgtgatagggaatttaattactggtaat 
gtaccggaagataaattaacaaaaaatttataccttacatttcttttactatttgtaaca 
atcatactabttgttactgttattcaaaattcaatattagcattaatcatttgcttctta 

aaagaagcaccacfcbobbgcaagtacgtbagoagcbtctattbtcaatgttgotaatttt 
cttggbgcaabaabbggabctabattatbatcaatagggbtaccttacatbcaaabbacb 
ttgababctggbggaabbabagbgbtgggtatgcttcttaatcttgttaabcaacbbbat 
qaaaagaaacatatcacatttaabgaatattca 


548. 


ctvlkmlqnilllmllllmlkllwliylimbllnqfrainvlklrfinnkslwaien 


549. 


krlvmgghlgf nlpkiillnaltkr f Is 1 1 vtqlvmvf i 1 wsllkvpvalg 


550. 


Irlrafqllotlvllnavalflhaflryimtk 


551. 


rlrybsyiiklaabdafklltcpbigili 


552. 


ssvfairltitfsrfsnvgckWiikgaiimkkeiiewivaiivaivivtlvqkflfasyb 

vkgasnvxyh 


553. 


rsvphiwlbmriiasvllvivgfslsvsca 


554. 


taimiisfiitltniykbklrogyffniielmkfirrcwailfiaiihfisecflphipb 
ncyvsrfdfldsakninsyktlnbicmsfrivhkliv 


555. 


f f cr 1 bqlnwlkyl s vrmlymy f mi f s Imnhi vs tic 


556. 


i f is bcgcsbtsawkaevlplrvr f pspapf 


557. 


Iknilrivfiaglbvffsgpggtysnaafideyigtfgwsrtev 


558. 


rnsnqmyqbf tadivli fmi ivlgglvTrep/pmpilagirnvravsetiycllil 


559. 


rmrleetissphlissal 


560. 


mkqflnibarkEiewliilsifivsipnkwblmisialsllllkrgalgwqliilynar 
sqiybpydtqeBiahyivsmkyiliyvigvfflfkyvkhwimemlr 

imslvvsndpiesilkllnf f iplilivniyvelikkiknlinwiixqfitlviaf tflf iv . . 

iapksylideeslrBvfkiaalisfavilaiiiglvlymvtiikqqdydvfnllllni.giiiiely 

Isnsrhifisvilclmlllplsaiikkrikhptigainllinaiaiinqpylyhlfiklilkg 

knsoOT&iipsdninikaidyaltehpflgBgfgipmifcasseiqyfiivatsniifgmiift 

giigltlctiyttilluiwllvtfpnisitillflitifvnmayiilfdsvglgilcyifwgiY 


561. 


mbnqkbvgl wapgvberlaenliqeiupkmlsthydhqqewi f dlvtdpl tgf aesvdei 
fgkvadyhdkrqwdyviaitdlpmfadkqvnialdinmengaaifsypafgwrpvkkrfkh 
aiyniiqelneaeqesmydnnkqiensvkkqfplskidketiymketdsyhlrylsssr 
srgmfrlvsgmtfannplrnnmaslsnivaiafbbgafglvfttKMgniaynfsinwrlfgis 
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